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Appendixes 

Where to Find OCR Items Listed in Attachment li 
of the Order within this OCR Document 

Facility information 

Physical and Environmental Quality Conditions 
• Site Topography and Easements 

- Site Topography (Plate 1) 
- Property Maps, Easements, and Rights-of-Way 

• Meteorology/Wind Directional Information 

• Geologic and Soil Information 
- U.S. Department of Agriculture Soil Survey for Lake County 
- Phase II Soil Boring Logs (MW4 through MW20) 
- Phase III Cone Penetrometer Testing (CPT) Stratigraphic Logs 

• Monitoring Network Information 
- Monitoring Sites Installed by U.S.G.S. 
- Summary of DuPont Monitoring Well Construction Information 
- Technical Memorandum No. 1: Phase II Groundwater Assessment Field Work 

Implementation 
- Phase III Monitoring Wells and Piezometers 
- Re-surveying of Monitoring Well Elevations 

• Groundwater/Surface Water Hydraulic Information 
- Pre-1990 Groundwater Level Data 
- Phase II Groundwater/Surface Water Level Data 
- Phase III Groundwater Level Data 
- Phase III Hydraulic Conductivity Information 
- Spring Flow Data 
- U.S.G.S. Water Level Information 

• Environmental Quality Information 
- Phase I Groundwater Data 
- Soil Quality Data Collected for IDEM 
- Phase II Quality Assurance Project Plan 
- Phase II Groundwater and Surface Water Quality Data and Associated Data 

Validation 
- Spring Quality Data 
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APPENDIXES 

- Sewer Sample Results and Comparision to Nearby Spring and Nearby Groundwater 
Quality 

- Phase III Quality Assurance Project Plan 
- Phase III Unsaturated Soil and Groundwater Quality Data 
- Phase III Supplemental Groundwater Quality Data (Pumping Test Data) 
- U.S.G.S. Groundwater Quality Data 
- Property Transfer Study—Conoco Area 
- Constituent Distribution Diagrams 

Production and Waste Management Information 
• Summary of Raw Materials, Products, and Waste Streams by Manufacturing Process 

• Relevant Information from the Phase I Groundwater Assessment Report 
- Phase I Waste Management Unit Information 
- Appendix A. Information Sources and Document Reference List 
- Appendix B. Detailed Production History 
- Appendix C. Process Flow Sheets for Chemicals with Productions for Longer Than 

25 Years 
- Appendix D. Miscellaneous Process Flow Sheets 
- Appendix E. Waste Management Flow Charts 

• Line Shutdown and Facility Dismantlement 
- List of Facilities Dismantled 
- Procedures for Dismantlement 

• Identification of Solid Waste Management Units (SWMUs) and Areas of Concern 
(AOCs) 

• Flue Dust Information 

Offsite Information 

Agency Contacts, Adjacent Property Owners, and Nearby Wells 
• Agency Contacts Familiar with Environmental Issues at the Facility 

• Adjacent Property Owners 

• Wells within One Mile of the DuPont East Chicago Facility 

Ecological Information 
• Natural Areas Located Nearby 

• Ecological Habitats and Species within the Region Identified by Others 

- List of Endangered, Threatened and Rare (ETR) Species 
- List of Native Plants and Exotics 
- Morton Arboretum Information 
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APPENDIXES 

Neighborhood Information 
• Potentially Sensitive Receptors 

• Riley Park Area Information 
- Riley Park Water Quality Results 
- Riley Park Sewer Survey 
- Riley Park Well and Basement Sump Survey Results 

• East Branch of the Grand Calumet System 
- 100-Year Flood Plain 
- Streamflow 
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Where to Find CCR Items Listed in Section I of Attachment il 
of the AOC within this CCR Document 
(Page 1 of 2) 

CCR items Listed in Section i of Attachment II of the Order 
Text 

Chapter ID 
Table (T) or 

Figure (F) No. Appendix ID 

A. Facility Background 

1. Maps 
General geographic location 1,2 F1-1, F2-1 — 
Property line; adjacent property 2 F2-3 Property Maps, Easements, Rights-of-Way: and 

Adjacent Property Owners 
Topography and surface drainage 2 F2-6, F2-9 Site Topography (Plate 1) and East Branch of the 

Grand Calumet System for 100-Yr Flood Plain 
Tanks, buildings, utilities, paved areas, easements, rights-of-way 2 F2-9 Property Maps, Easements, and Rights-of-Way and 

Phase 1 Waste Management Unit Information for 
Tanks 

Solid or hazardous waste treatment, storage, or disposal areas 3 T3-3 
F3-6 

Identification of SWMUs and AOCs, Phase 1 Waste 
Management Unit Information, and Appendix E— 
Waste Management Flow Charts 

Product and waste USTs or piping — F3-9 Identification of SWMUs and AOCs 
Surrounding land uses 2 F2-4, F2-5 — 
Wells at and within 1 mile of the facility 2 F2-17 Monitoring Network Information and Wells within One 

Mile of the DuPont East Chicago Facility 
Wind rose and meteorology 2 — Meteorology (Wind Directional Information) 

2. History of Ownership 3 .. 

3. Spill Information 3 T3-3, T3-4; 
F3-8, F3-9 

Phase 1 Waste Management Unit Information and 
Identification of SWMUs and AOCs 

4. Permits, Enforcement Actions and Responses, List of Studies 3,4 Permits: T3-5 
Actions: T3-6 
Studies: T4-1 

5. Description of Habitat Types 2,5 T5-2 Ecological Habitats and Species within the Region 

6. Description of Plants and Animals 2,5 T5-2 Ecological Habitats and Species within the Region 
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Where to Find CCR Items Listed in Section i of Attachment II 
of the AOC within this CCR Document 
(Page 2 of 2) 

CCR Items Listed In Section 1 of Attachment II of the Order 
Text 

Chapter ID 
Table (T) or 

Figure (F) No. Appendix ID 
B. Preliminary Assessment of Nature and Extent 

1. Summary of Source Areas of Contamination 3 .. Phase 1 Waste Management Unit Information 
Location of units/areas 3 F3-6, F3-7, F3-8, 

F3-9 
— 

Quantity of wastes .. .. Phase 1 Waste Management Unit Information 
Type of hazardous waste or constituents .. .. Phase 1 Waste Management Unit Information 
Areas where additional information is necessary 4 .. — 
Results of RFA and summary of suggested actions .. __ — 

2. Preliminary Assessment of Degree and Extent of Contamination 
Description of extent of contamination for each medium 4 __ Environmental Quality Information 

fi/lap of sampling locations/source areas/plumes 4 F4-2 through 4-7b Constituent Distribution Diagrams 
General assessment of data guality 4 T4-2 — 

Previous Investigations List and Agency Contacts 4 T4-1 Agency Contacts Familiar with Environmental Issues 

3. Preliminary Assessment and Description of Potential Pathways 
Migration pathways 5 F5-4a, F5-4b, F5-5 — 
Physical property of contaminants 5 T5-1 — 
Assessments of offsite migration of contamination 5 — Riley Park Area Information 

4. Description of Potential Impacts on Human Health and Environment 5 — Neighborhood Information 

C. Interim / Stabilization Measures 

Objectives of ISMs: Mitigation 3 T3-8 Line Shutdown and Facility Dismantlement 
Design, construction, operation and maintenance requirements .. — — 
Schedule for design, construction and monitoring __ .. — 
Schedule for progress reports __ 

Data to support future interim measures -- — " 

-- = Not applicable or none. 
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FACILITY INFORMATION 

PHYSICAL AND ENVIRONMENTAL QUALITY CONDITIONS 

Site Topography and Easements 
Site Topography (Plate 1) 

Property Maps, Easements, and Rights-of-Way 



FACILITY INFORMATION 

PHYSICAL AND ENVIRONMENTAL QUALITY CONDITIONS: SITE TOPOGRAPHY AND EASEMENTS 

Site Topography (Plate 1) 







FACILITY INFORMATION 

PHYSICAL AND ENVIRONMENTAL QUALITY CONDITIONS: SITE TOPOGRAPHY AND EASEMENTS 

Property Maps, Easements, and Rights-of-Way 



Meteorology (Wind Directional Diagrams) 

The windrose for Lake Calumet Years 1983-87 indicates that the wind directions were most 
frequent from the south-southwest. Wind speeds indicate near-neutral atmospheric stability 
roughly 72 percent of the time. 
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FACILITY INFORMATION 

PHYSICAL AND ENVIRONMENTAL QUALITY CONDITIONS 

Geologic and Soil Information 
U.S. Department of Agriculture Sol! Survey 
for Lake County 

Phase 11 Soil Boring Logs (MW4 through MW20) 

Phase III Cone Penetrometer Testing (CPT) Stratigraphic 
Logs 



FACILITY INFORMATION 
PHYSICAL AND ENVIRONMENTAL QUALITY CONDITIONS: GEOLOGIC AND SOIL INFORMATION 

U.S. Department of Agriculture Soil Survey 
for Lake County (excerpts) 



SOIL SURVEY OF 

Lake County, Indiana 

United States Department of Agriculture 
Soil Conservation Service 

In cooperation with 
Purdue University 
Agricultural Experiment Station 

Issued July 1972 



^ —4l*20' 

rhij mop is tor general planning. ft shows 
only the major soils and does not contain 
sufficient detail for operofiona/ planning. 

SOIL ASSOCIATIONS 
OoUv 11 le-Tawas association Sleep to nearly level and 
depres s lono I, excessively drained and very poorly droinerl 
soils that formed in c oarse-iexiured ond or^jomc moierials 

Plainfield-Wolse)<o associalian Moderately sloping to 
neorly level, excessively droined and somewhat poorly 
drained soils that formed in c oor se-tex tur ed glociol 
oulwQsh 

Mouinee-Bono-Warners association Depressional ond 
nearly level, very poorly drained soils that formed m 
coorse-textured to fme-texiored lake sediments 

Alida-Oel Rey-Whitoker ossociotion: Nearly level, some-
whol poorly drained, moderately coarse textured and 
medium-textured soils ifiot formed in glacial outwash 
and lake sediments 

Morley-Blount-Pewamo association Steep to nearly 
level moderately well drained to poorly droined soils 
that formed in moderately fine textured glacial til|, 

E IIiott-Morkhom-Pewomo association: Nearly level and 
gently sloping, well-drained to poorly drained soils fhof 
formed in moderately fine textured glacial till 

Rensselaer-Gilford association: Depressional ond nearly 
level, poorly drained and very poorly droined soils that 
formed in moderately fine textured to moderately coarse 
textured glociol outvcash 

Publistied 1971 
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FACIUTY INFORMATION 

PHYSICAL AND ENVIRONMENTAL QUALITY CONDITIONS-. GEOLOGIC AND SOIL INFORMATION 

Phase II Soil Boring Logs (MW4 through MW20) 

(excepts from Phase II Groundwater Assessment 
Report [CH2M HILL 1991]) 



PROJECT NUMBER BORING NUMBER 
CHI 28770.A0.DR MW4 SHEET 1 OF 1 

i 
SOIL BORING LOG 

CT DuPont-East Qiictgo LOCATION South Boundary of Site 
ELEVATION -587.46' . DRILLING CONTRACTOR Fox DriUing Inc., Itasca. IL 
DRILLING METHOD AND EQUIPMENT Mobile B-61 Truck Mount Rig, 6 'A" ID HSA with Knock-out Plugs 

WATER LEVEL AND DATE START 5/25/90 FINISH LOGGER C.Cniciani 

CO (_j 

£2 
Q 00 

SAMPLE 

Z < g n 
s 

ITANOARO 
PENETRATION 

TEfT 
RESaTS 

r-r-r 
(N) 

SOIL DESCRIPTION 

SOIL NAME. USCSGROUPSYMBCL.COLOR, 
MOISTURE CONTENT, RELATIVE DENSITY 
OR CONSISTENCY. SOIL STRUCTURE. 
MINERALOGY. 

COMMENTS 

DEPTH OF CASING. DRIUING RATE. 
DRiaiNG FLUID LOSS. 
TESTS AND INSTRUMENTATION 

ORB 

GRB 

i 

15-

20-

25-

30 

GRB 

GRB 

GRB 

Red Bricks, Misc. Fill 

V. FINE QRAINED SILTY SAND, grey, WCL 
med. dense. SM 

V. FINE GRAINED. POORLY GRADED SAND. 
weL grey, ir. silt, dense, SP 

FINE GRAINED. POORLY GRADED SAND, 
tr. silL saturated, grey, dense (like a slurry when 
it comes out of a hole), SP 

AS ABOVE 

Blind drilled: log completed using cuttings 
and drilling progress observations — 
HNu BG = .2 ppm 
TOX = 0 LEL0%0, 20.8% 
BH = "Borehole" 
FilL red bricks, etc. 
0800 HNu BH = BG -
TOXBE = BG 

0810 HNu BH = BG 
LEL = BG 

0831 HNuBH = BG 
HNu cuttings = BG 
TOXBH = BG 
TOX cuttings = BG 

Slight rotten egg odor 
from cuttings 
TOX BH, breathing = BG 

0846 HNu BH = BG 
TOX BH = BG 
TOX breathing = BG 

0900 Augers to 30 feet, 
HNu stopped working 

End of boring @ 30' 
Clay not intercepted 

B-1 



*8 PROJECT NUMBER 
CHI 28770.A0.DR 

BORING NUMBER | 
MW.5 SHEET 1 OF 2 

SOIL BORING LOG ^ 

PROJECT DuPont-East Chicago 
ELEVATION -587.79' 

. LOCATION Southern Boundary of Site 
. DRILLING CONTRACTOR Fox DrUlinK Inc., Itasca. IL 

DRILUNG METHOD AND EQUIPMENT ATV Rig CME-5S. 6 '/*" ID hollow siem augers. 140 lb. hammer 
START 5a\/90 WATER LEVEL AND DATE_ FINISH 5/22/90 LOGGER M.KJ)wver 

% ^ 
SAMPLE STJWOARO 

PENETIIATIOII 
SOIL DESCRIPTION COMMENTS 

-J w 

ss 
r 0^ 
< 

>-s TOT 
RaULTS SOIL NAME. USCSGROUP SYMBOL.COLOR. 

MOISTURE CONTENT, RELATIVE DENSITY 
OR CONSISTENCY. SOIL STRUCTURE. 
MINERALOGY. 

DEPTH C3F CASING, DRUING RATE. 
DRILING FLU© LOSS. 
TESTS AND INSTRUMENTATION 

-J w 

ss Z If a 
o C r-r-r 

(N) 

SOIL NAME. USCSGROUP SYMBOL.COLOR. 
MOISTURE CONTENT, RELATIVE DENSITY 
OR CONSISTENCY. SOIL STRUCTURE. 
MINERALOGY. 

DEPTH C3F CASING, DRUING RATE. 
DRILING FLU© LOSS. 
TESTS AND INSTRUMENTATION 

0 

— 

4-6 SI 1.4 1-1-1-1 4.6-5 SANDY GRAVEL. CP. red brown. weL HNu = 0 ppm (hole) 
5 (2) very loose, soft; 5-6 SILTT CLAY. CL, greyish-

black, weL very loose, soft (unders) 
ExpIo = 09!.LEL20.8%Oj 
HjS = Oppm 
HNu = 0 ppm (sample) 

— 

ExpIo = 09!.LEL20.8%Oj 
HjS = Oppm 
HNu = 0 ppm (sample) 

9-11 S2 13 1-1-1-1 CLAYEY Sn.T A E.G. SAND. ML medium HNu = 0 ppm (sanqrle) _ 
HNu = 0 ppm (hole) 
Explo = 0% LEL 20.8% O, 

1CL_ 
9-11 S2 13 

(2) grey, moisL very loose, soft, 
Alt layers of silt and sand (6" spacing) 

HNu = 0 ppm (sanqrle) _ 
HNu = 0 ppm (hole) 
Explo = 0% LEL 20.8% O, 

— — 

HjS = Oppm 

15— 
14-16 S3 1.8 3-2-2-2 

(4) 
FINE GRAINED SAND, SP. grev-brown. well-
sorted, wet, very loose, soft no structure, 
homogeneotrs, angular, red cinder fragments 

HNu = 0 ppm (sample) 

End for day 5/21/90 

— — 

Begin 5/22W — 
HNu = 0 ppm (sample) 
HNu = 0 ppm (hole) 
Explo = 20.8% OjO%LEL _ 

20 - 19-21 S4 1.8 2-2-2-4 
(4) 

FINE GRAINED SAND. SP. grev-brown. well 
sorted, wcL very loose, soft homogeneous 

Begin 5/22W — 
HNu = 0 ppm (sample) 
HNu = 0 ppm (hole) 
Explo = 20.8% OjO%LEL _ 

— 

— 
HjS = Oppm 

1 

24-26 S5 1.9 6-6-6-7 FINE GRAINED SAND, some medium sand. HNu = 0 ppm (sample) 
?5 . 

24-26 S5 1.9 
(12) trace coarse sand, SW, grey-brown, poorly 

sorted, wet, mediunu stiff, trace org. fragments 

HNu = 0 ppm (sample) 

— 

— 

• 

30 29-31 S6 2.0 4-4-4-6 29-30.6 AS ABOVE SW 

B-2 



m 
PROJECT NUMBER BORING NUMBER 
CHI 28770. A0.DR MW-5 SHEET 2 OF 2 

SOIL BORING LOG 

:CT DuPont-East Chica2o . LOCATION Southern Boundary of Site 
ELEVATION -587.79' . DRILLING CONTRACTOR Fox DriUing Inc.. Itasca, IL 
DRILUNG METHOD AND EQUIPMENT ATV Rig CME-5S. 6 '/4" ID hollow stem «U2ers. 140 lb. hammer 
WATER LEVEL AND DATE. START 5/21/W FINISH 5122190 LOGGER M.K.Dwver 

It 
Ul Ui 

a, cc 
UJ Z3 
a V) 

30 

35-

SAMPLE 

z 

3r 
si 
im 

34-36 S7 

m 

221 

1.6 

STANDMO 
PENETRATION 

TEXT 
RESULTS 

r-r-i* 
(N) 

~~w 

SOIL DESCRIPTION 

SOIL NAME. uses GROUP SYMBOL, COLOR, 
MOISTURE CCNTENT, RELATIVE OENSfTY 
OR CONSISTENCY, SOB. STWXJTURE. 
MINERALOGY, 

6-6-7-10 
(13) 

fwv ' h 
30.6-31 CL, grey, moisL loose, 
medium 

ASABQV&CL 

Endofboringat36' 

COMMENTS 

DEPTH OF CASING, DRIUING RATE, 
DRILING FLUID LOSS, 
TESTS AND INSTRUMENTATION 

HNu = 0 ppm (sampleT" 
HNu = 0 ppm (hole) 
Explo = 0La20.8%Oj 
H,S = Oppm 

HNu = 0 ppm 
12:20 pm 

B-3 



PROJECT NUMBER BORING NUMBER 
CHI2S770A0.DR MW-6 SHEET 1 OF i 

SOIL BORING LOG ^ 

PROJECT E>uPont-East Chicago LOCATION South Portion of Site, N. of Woods 
ELEVATION -586.77' DRILLING CONTRACTOR Fox Drilling Inc^ Itasca. IL 
DRILUNG METHOD AND EQUIPMENT ATV Rig CME-55. 6 'A" ID hollow stem Miners 
WATER LEVEL AND DATE Surface START SfUW FINISH 5/24/90 LOGGER M.K.Dwver 

nP 
SAMPLE STANOARO 

PENETMTION 
SOIL DESCRIPTION COMMENTS 

-J w s ̂  |s 
> TEIT 

nau.Ts SOIL NAJyE, USCSGROOP SYIUBCL. COLOR. 
MOISTURE CONTENT. REUTWE DENSITY 
OR CONSISTENCY. SO*. STRUCTURE. 
MINERALOGY. 

DEPTH OF CASMG. DRBJ.ING RATE, 
DRILLING FLUD LOSS. 
TESTS AND INSTRUMENTATION ia 

0. oc 
UJ 3 
Q W 

s 
UJ 

z 11 
o 

U r-r-r 
(N) 

SOIL NAJyE, USCSGROOP SYIUBCL. COLOR. 
MOISTURE CONTENT. REUTWE DENSITY 
OR CONSISTENCY. SO*. STRUCTURE. 
MINERALOGY. 

DEPTH OF CASMG. DRBJ.ING RATE, 
DRILLING FLUD LOSS. 
TESTS AND INSTRUMENTATION 

0 

5 

GRB 0-8'ORGANIC PEAT Blind drilled: log completed using 
cuttings A drilling progress observations 1 
HNu = OppmLEL 

HNu = 0 ppm (soil) 
Explo = 20.8% 0,0% LEL — 
HjS = 0 ppm 

10. 

ORB UGHT BROWN FINE SAND. SP. 
wet, very loose, soft 

0 

15— 

— 

20— 
GRB 

GRB 

AS ABOVE. SP 

FIflE SAND, becoming siltier towards 
bottom of hole @ 26'. SW-SM 

HNu = 0 ppm (hole) 
HNu = 0 ppm (soil) —i 
Explo = 20.8% 0,>0%LEL 
HjS = 0 ppm 

?5— 

— 

Clay observed on augers at depth 28' 

GRB SELTY CLAY, grey-black, CL-ML HNu = 0 ppm (soil.) 

30 End of boring at 29'5" 

B-4 



PROJECT NUMBER BORING NUMBER 
CHI 28770JLO.DR MW-7 SHEET 1 OF 1 

1 
SOIL BORING LOG 

:CT DuPont-East Chicago LOCATION Southeast ComCT of Site 
ELEVATION -582.82' . DRILLING CONTRACTOR Fox DriPing Inc.. Itasca, IL 
DRILLING METHOD AND EQUIPMENT ATV Rig CME-55. 6 V4" ID hollow stem augers 

WATER LEVEL AND DATE START 5/29^ FINISH 5/29/90 . LOGGER M.K.E>wver 

^ UJ 
CD o 

Q W 

SAMPLE 

z a: 
3 uj 

if 
nANOARD 

PENETRATION 
TEST 

RESULTS 

r-r^* 
I") 

SOIL DESCRIPTION 

son. NAAC. uses GROUP SYMBOL. COLOR. 
MOISTURE CONTENT. RELATIVE DENSITY 
OR CONSISTENCY. SOU. STRUCTURE. 
MINERALOGY. 

COMMENTS 

DEPTH OF CASING. DRiaiNG RATE, 
DRILLING FLUID LOSS. 
TESTS AND INSTRUACNTATION 

GRB 

GRB 

5 

m 
15-

20-

25-

GRB 

30 

GRB 

0.2'ORGANIC PEAT 

SP, wet, very loose, soft, well-sorted, homogeneous 

Blind drilled: log completed using cuttings 
and drilling progress observations _ 
HNu = 0.2 ppm (background) 
Explo = 20.8% 0,0% LEL 
HjS = 0 ppm _ 
HNu = 0 ppm (soil) 

FINE GRAINED SAND. SP. medium-brown, 
trace silt 

, grey. CL-ML 

End boring at 295' 

Clay observed on augers at 27' 
HNu = 2-3 ppm (in hole) 
HNu > 1 ppm (breathing zone) 
Explo = 20.8% 0,0% LEL 
H,S = Oppm 

B-5 



PROJECT NUMBER BORING NUMBER 
CHI 28770-A0J)R MW-8 SHEET 1 OF 1 

SOIL BORING LOG 
A 

pnOJECT DuPont-Em Chicago LOCATION Northeast Ponion of Site 

ELEVATION -587.79' . DRILLING CONTRACTOR Fox DriUing Inc.. lusci. IL 
DRILUNG METHOD AND EQUIPMENT ATV Rig CME-5S. 6 '/4" ID hoUow stem augen, 10'/2" bit 

WATER LEVEL AND DATE START S/30M) FINISH, 5/30/90 LOGGER M.K.Dwver 

St 
(S Q 

0. oc 

SAMPLE 

i 
STANOARO 

PENETRATION 
TEST 

RaULT3 

r-r-r 
IN) 

SOIL DESCRIPTION 

SOIL NAME, uses GROUP SYMBOL. COLOR. 
MOISTURE CONTENT. RELATIVE DENSITY 
OR CONSISTENCY. SOB. STRUCTURE. 
MINERALOGY. 

COMMENTS 

DEPTH OF CASMG. ORLLING RATE. 
DRILLING FLUD LOSS. 
TESTS AND INSTRUMENTATION 

ORB FINE GRAINED SAND. SP. medium, brown, 
weL very loose, soft, well-sorted, homogeneous 

Blind drilled: log completed using cuttings 
and drilling progress observations _ 
HNu = 0 J ppm (hole) 
HNu = 0 ppm (soil) — 
Explo = 20.8%0,0%LEL 
HjS = Oppm 

1Q_ 

15-

20-

GRB FINE SAND, becoming sillier, SP 
(trace silt) @ 26-27' 

HNu = 0.8 ppm (hole) 
HNu = 0 ppm (soil) 
Explo-20.8%0j0%LEL 
HjS = Oppm 

25-

GRB •STLTY SAND, grey. SM 

30 Endof boring at29J' No clay intercepted 

B-6 



PROJECT NUMBER BORING NUMBER 
CHI28770.A0J)R MW-9 SHEET 1 OF 1 

SOIL BORING LOG 

:CT DuPont-East Chicago LOCATION Northeast Portion of Site 
ELEVATION -587.16' DRILJJNG CONTRACTOR Fox DriUinn Inc., lusci, IL 
DRILUNG METHOD AND EQUIPMENT ATV Rig CME-55.6 V4" ID hollow stem mgers, IOV2" bit 
WATER LEVEL AND DATE START 5/30/90 RNISH 5/30/90 LOGGER M.K.DwyCT 

® o 

O (/) 

SAMPLE 

i Z <K 

11 

STANDARD 
PENETRATIDN 

TEST 
RBULTS 

r-r-s* 
IN) 

SOIL DESCRIPTION 

SOIL NAiyE. uses GROUP SYMBOL. COLOR. 
MOISTURE CONTENT. RELATIVE DENStTY 
OR CONSISTENCY. SOL STRUCTURE. 
MINERALOGY. 

COUMENTS 

DEPTH OF CASING. DRLLING RATE. 
DRLLING FLUID LOSS. 
TESTS AND INSTRUMENTATION 

0-1 GRB ORGANIC PEAT, grey-blwi 

GRB FINE GRAINEP SAND. SP. medium brown, 
weL very loose, soft, well-sorted, homogeneous 

1' 

15-
GRB 

20-

25-

% 

30 

GRB 

AS .ABOVE. SP 

, grey, SM 

End of boring ai 29.5' 

B-7 

Blind drilled: log completed using cuttings 
and drilling progress observations — 
HNu = 0 ppm (hole, soil) 
Explo = 20.8% Oj 0% LEL 
HjS = 0 ppm _ 

HNu = 0 ppm (hole, soil) 
Explo = 20.8% Oj, 0% LEL 
HjS = Oppm 

Collect soil sample @ 15-20' 

No clay intercepted 



PROJECT NUMBER 

Cffl 28770. AO J5R 
BORING NUMBER 

MW-10 SHEET 1 OF 

SOIL BORING LOG 

PROJECT DuPont-East Chicago 
ELEVATION - 587.84' 

LOCATION Northern Boundary of Site 
. DRILLING CONTRACTOR Fox Drilling Inc.. Itasci. BL 

DRILUNG METHOD AND EQUIPMENT ATV Rig CME-SS, 6 'A" CD hollow stem lugen, 10'/2" bit 

WATER LEVEL AND DATE START 5/31/90 FINISH_ 5/31/90 . LOGGER M.K.DwyCT 

O (J 

O CO 

SAMPLE 

Z BC 

hi 
o 

U 

STANOARO 
PENETRATION 

TEST 
RESULTS 

r-r-r 
IN) 

SOIL DESCRIPTION 

SOIL NANE. uses GROUP SYMBOL. COLOR. 
MOISTURE CONTENT. RELATIVE DENSITY 
OR CONSISTENCY. SOIL STRUCTURE. 
MINERALOGY. 

COMMENTS 

DEPTH OE CASING. DRILLING RATE. 
DRILLING FLUD LOSS. 
TESTS AND INSTRUMENTATION 

0-1 GRB 
ORB 

0-10'FILL 
Daik brown cinders and gravel in sand/silt 
matrix 

Blind drilled: log completed using cuttings 
aiKi drilling progress observations _ 
HNu = 0 ppm (hole, fill) 
Explo = 20.8% 0, 0% LEL -
HjS = 0 ppm _ 

10. 

15-

20— 

25-

30 

GRB FINE GRAINED SAND. SP, medium brown, 
well-sorted, wet, veiy loose, soft, homogeneous -
(comprised of well-rounded quartzX trace coarse 
sand 

HNu = 0.6 ppm (at 15") 

GRB AS ABOVE. SP 

No silt 

HNu = 0.8 ppm (at 28") 
Explo = 20.8% 0% LEL 

B-8 



% 

PROJECT NUMBER 

cm 28770A0.DR 
BORING NUMBER 

MW-10 SHEET OF 

SOIL BORING LOG 

:CT DuPont-East Chicago LOCATION Nonhetn Boundary of Site 
ELEVATION -587.84' DRILLING CONTRACTOR Fox DrUling Inc., Itasci. IL 
DRILLING METHOD AND EQUIPMENT ATV Rig CME-55. 6 'A" ID hollow stem mgen, 10'/2" bit 

WATER LEVEL AND DATE START S/31/90 FINISH S/31/90 LOGGER M.K.Dwyer 

CO o 

Q (/) 

SAMPLE 

> 
oc 

St 

HANOAflO 
PENEnUTION 

TEST 
RESULTS 

r-r-r 
m 

SOIL DESCRIPTION 

SOILNAME.USCSGROUPSYMBOL.COLOR. 
MOISTURE CONTENT. RELATIVE DENSITY 
OR CONSISTENCY. SCO. STRUCTURE. 
MINERALOGY. 

COMMENTS 

DEPTH OF CASING. ORUING RATE. 
DRILLING FLU0 LOSS. 
TESTS AND INSTRUMENTATION 

30 GRB FINE GRAINED SAND. SP, medium brown, 
well-sorted, trace of send 

35-

GRB SILTYCLAY. grey-black, CL-ML HNu = 0.2 ppm (hole) 

End of boring at 34' 

B-9 



PROJECT NUMBER 
cm 28770J\0.DR 

BORING NUMBER 
MW-ll SHEET 1 OF 2 

SOIL BORING LOG 
A 

PROJECT E>uPont-East Chicago LOCATION Northwat Comer of Site 
ELEVATION -587.62' 
DRILUNG METHOD AND EQUIPMENT ATV 6'A" ID HoDow Stem Augm 

WATER LEVEL AND DATE START 6/12/90 

. DRILLING CONTRACTOR Fox I>rilling Itisca, IL 

FINISH 6/13/90 LOGGER LWeyer 

CD (J 

ESE a. ec 

SAMPLE 

a 
5 
it: 

fTANOMO 
PENETRATION 

TEIT 
RBULTI 

r-r-r 
(N) 

SOIL DESCRIPTION 

SOIL NAME, uses GROUP SYNBOL. COLOR. 
MOISTURE CONTENT. RELATIVE DENSTTY 
OR CONSISTENCY. SOIL STRUCTURE. 
MINERALOGY. 

COMMENTS 

DEPTH OF CASING. DRILLING RATE. 
DRLLINGFLUDLOSS. 
TESTS AND INSTRUMENTATION 

GRB TOPSOIL. dark grey-brown, fine sand, wet 
below 5' 

Blind drilled: log completed using cuttings 
and drilling progras observations -

approximate 

10- GRfi Poorly graded fine to med. SAljD. SP 

15-

20— 

25-

30 

GRB AS ABOVE. SP 

B-10 



PROJECT NUMBER BORING NUMBER 
iV on 28770JLO.DR MW-11 SHEET 2 OF 2 

1 
SOIL BORING LOG 

ECT DuPont-East Chicago LOCATION Nonhwest Comer of Site 

ELEVATION -587.62' 
DRILLING METHOD AND EQUIPMENT ATV 6'Z*" ED HoUow Stem Augen 

WATER LEVELAND DATE 

. DRILLING CONTRACTOR Fox Drffling Inc., lusci, IL 

-5* START FINISH 6A3/90 LOGGER LWeyer 

5 p 
St 
as 
2: 5 
Q </) 

SAMPLE 

ii u o 

SE 

tTMOMO 
PENETRATION 

TENT 
RESULTS 

r-r-r 
(N) 

SOIL DESCRIPTION 

SOS. NAME, uses GROUP SYMBOL. COLOR. 
MOISTURE CONTENT. RELATIVE DENSITY 
OR CONSISTENCY. SOIL STRUCTURE. 
MINERALOGY. 

COMMENTS 

DEPTH OF CASING. DRIUING RATE. 
DRNXING FLUID LOSS. 
TESTS AND INSTRUMENTATION 

30 GRB 

ORB 

AS ABOVE. SP 

SUtvCLAY.pev.CL-ML 
Gay observed on augers at depth of 3 T 

35-
End boring @ 34' 

B-11 



PROJECT NUMBER BORING NUMBER 
CHI 28770A0DR MW-12 SHEET 1 OF 1 

SOIL BORING LOG A 
PROJECT DuPont-Em Chicago 
ELEVATION -587.70' DRILLING CONTRACTOR 
DRILLING METHOD AND EQUIPMENT Mobile B-61 Truck Mount Rig, 6 '/4" ID HSA 

WATER LEVEL AND DATE START 5/29/90 

LOCATION North of Guard Shacks Along Kennedv Ave. 
Fox PrillinK Inc.. Itisc«. IL 

FINISH 5/29/90 LOGGER C.Cruciani 

UJ LLl CD S 
£2 
& § 
Q CO 

SAMPLE 

1 z ^ 
UJ ^ 

2: i 

ITANDMO 
KNETRATION 

TBI 
RBUITS 

r-r-«* 
(N) 

SOIL DESCRIPTION 

SOIL NAME, uses GROUP SYMBOL. COLOR. 
MOISTURE CONTENT. REUTIVE DENSfTY 
OR CONSISTENCY. SOB. STRUCTURE. 
MINERALOGY. 

COMMENTS 

DEPTH OF CASING. DRILLING RATE. 
DRBXING FLUID LOSS. 
TESTS AND INSTRUMENTATION 

GRB 

GRB 

FILL, coarse, angular, gravel A. pebbles, black, 
saturated 

GRB 

V. FINE-QRAl^EP. POORLY ORAPEP SAND. 
trace silL dk. brown to black, weu loose to med.— 
dense, SP 

Lighter in color with depth (grey to dk. grey) 

1(L 

15-

GRB SAND, trace SILT. SP, grey, weL med. dense 

20-

25-

30 
GRB CLAY, grey, wet, soft, v. plastic, tr. sand, CL 

HNu BG = 1 ppm LEL = 0 
TOX = 0 = Oj = 20.8 
No split spoon samples. Cuttings logged 
lonock-out plugs used due to sand blow-in~ 
0905 HNu Borehole = BG 
TOX = BG LEL = BG 
0, = BG 

0910 HNu breathing = BG 
TOX = BG 
LEL = BG 
0, = BG 

0920 HNu breathing = BG 
TOX = BG 
LEL = BG 
0, = BG 

0930 HNu breathing = BG 
LEL = BG 
Oj = BG 
0935 HNu borehole = BG 
HNu breathing = BG 

Driller thinks he may have hit clay at 29 
We will drill to 32", knock out plug to 
set well, pull back if sible. 

Confirmed when augers {xillul up 
Clav at 29' 

B-12 
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PROJECT NUMBER BORING NUMBER •1 CHI28770A0.DR MW-13 SHEET 1 OF 1 

SOIL BORING LOG 

:CT DuPont-East Chicago LOCATION Southwest Comer of Site Near Settling Pit 
ELEVATION -586.46' . DRILLING CONTRACTOR Fox Drilling Inc., Itasca, IL 
DRILUNG METHOD AND EQUIPMENT Mobile DriU B61. 6 V4" HSA wiih Center Plug 
WATER LEVEL AND DATE START 5/22J90 FINISH 5f22J90 LOGGER C.Cniciani 

i ̂  SAMPLE STANOARO 
PENETRATION 

SOIL DESCRIPTION COMMENTS 
3 St. 
it UJ 

(J 

IN
TE

RV
AL

 

ia: 
V TEIT 

RESULTS SOIL NAME, uses GROUP SYMBOL. COLOR. 
MOISTURE CONTENT. RELATIVE DENSITY 
OR CONSISTENCY. SOIL STRUCTURE. 
MINERALOGY. 

DEPTH OF CASING. DRILLING RATE, 
DRiaiNG FLUID LOSS. 
TESTS AND INSTRUMENTATION i i 

0. oc 
UJ Z3 
Q U) IN

TE
RV

AL
 

IE s*-r.«-
(N) 

SOIL NAME, uses GROUP SYMBOL. COLOR. 
MOISTURE CONTENT. RELATIVE DENSITY 
OR CONSISTENCY. SOIL STRUCTURE. 
MINERALOGY. 

DEPTH OF CASING. DRILLING RATE, 
DRiaiNG FLUID LOSS. 
TESTS AND INSTRUMENTATION 

0 HNu BG = 0 J ppm 
. LEL = 22% _ 

TOX = 0 

5 

3-5 1 1.2 5^-3-2 FILL, cobbles, silty sand, silL red brick? — HNu sample - BG 
0820 HNu borehole = BG 

0832 HNU BH = BG 
LEL = <1 
0j=22% — 
TOX = 0 

8-10 2 1.0 1/24" PEAT, die. brown to black, moist to wet, OL HNu sample = BG 
TOX = 0 

m 
— 

15 -

13-15 3 1.8 0-3/24" AS ABOVE. 1 sand seam 10" from hnttom nf 
sample, v. poorly graded, v. fine sand, tr. silL SP,— 
It. grey, weu OL 

Sample rod sank 6 without being pushed 
HNu sample = BG — 

— — — 

?o 

18-20 4 1.4 1-5-8-9 y. EDVE SILTY §ANP. poorly graded, WCL 
dense, dk. brown, SM 

0900 HNu BH = BG _ 
0925 HNu sample = BG 

— 

23-25 5 OJ 3-1-5-6 NO RECOVERY — pushed spoon with 
hydraulics to get sample — 
2nd attempt AS ABOVE. SM 

HNu sample = BG 
Using hydraulics to push spoon down — 

• 

— 

1040 ~ 

28-30 
2-2-4-6 1' AS ABOVE. SM, grain size of sand 28-29' 

HNu sample = BG — 
No evidence of product above clay 

30 
28-30 6 2.0 1' CLAY. V. plastic, tr. sand, weu sofL grain size 

nfrl«v20.-tn' CI 
End of boring @ 30' B-13 



PROJECT NUMBER BORING NUMBER 
CHI 28770.A0X1R MW-14 SHEET 1 OF l 

SOIL BORING LOG ^ 

PROJECT DuPont-East Chicago 
ELEVATION -SSyg* 

. LOCATION Sourthem Boundary of Site 

DRILUNG METHOD AND EQUIPMENT 
WATER LEVEL AND DATE 

6 V4" HSA and Mobile Drill B-dl Truck Mount 
. DRILLING CONTRACTOR Fox Drilling Inc., Itasca, IL 

START FINISH S/23/W LOGGER M.K.Dwver 
.c.cnieiaiu 

lg 
CD o 

Q. OC 

SAMPLE 

1 I 
o c 

STAMOAm 
PENETRATION 

TET 
RBULTS 

r-r-r 
(N) 

SOIL OESCRIPnON 

SOIL NAME, USCSGROUPSYMBOL.COLOR. 
MOISTURE COMTEMT, REUTIVE DENSfTY 
OR CONSISTENCY. SOIL STRUCTURE, 
MINERALOGY, 

COMMENTS 

DEPTH OF CASING. DROXING RATE, 
DRILLING FLUID LOSS, 
TESTS AND INSTRUMENTATION 

3-5 SI 0.9 1-1-2-1 
(3) 

8-10 S2 1.2 1-/12-6-10 
(7) 

1(L 

13-15 S3 1.4 3-17-20-29 
(37) 

15-

20-

25-

S4 2-8-12-20 

30 

HNu = 0 ppm 
Explo = 20.8% Oj 0% LEL 
HjS = 0 ppm 

FiplE GRAINED SAND. SP. light brown, 
well-sorted, wet (added water to hole), very loose;— 
sofu homogeneous 

FINE GRAINED SAND, trace medium sand, 
SP; light brown, well-sorted, wet, loose, 
medium, homogeneous, trace organics 

HNu = 0 ppm (hole) 
Explo = 20.8% 0% LEL 
H2S = 0ppm 
HNu = 0 ppm (sample) 

V. FINE GRAINED, ooorlv graded SILTY SAND. 
SM, iL brown to buff with layers of black, 
organic ? material 

V FTNF. GRAINED SAND AND SILT, ooorlv 
graded, SM, iL brown to buff or tan 

B-14 

HNu borehole = BG 
TOX borehole = BG 
LEL borehole = BG 
HNu borehole = BG 
TOX borehole = 0 
LEL borehole = 0 

Blind drilled 

End boring @ 30' 



m 
PROJECT NUMBER BORING NUMBER 
Cra28770A0.DR MW-15 SHEET 1 OF 1 

SOIL BORING LOG 

CT DuPont-East Chicago LOCATION Southern Boundgy of Site North of River 
ELEVATION -590.45' . DRILLING CONTRACTOR Fox DriUing Inc.. Itisca, IL 
DRILUNG METHOD AND EQUIPMENT 6 'A" HSA with Knock-out Plugs 

WATER LEVEL AND DATE START 5/24/90 FINISH 5/24/90 LOGGER C.Ciuciani % (=• SAMPLE STANOARO 
PENETRATION 

SOIL DESCRIPTION COMMENTS 
3 i 
Ou (J 

2j D 
a (A IN

FE
RV

AL
 

< m 

V TEST 
RESULTS SOIL NAME, uses GROUP SYMBOL. COLOR. DEPTH OF CASING. DRUING RATE. 

DRLLMG FLUID LOSS. 
TESTS AND INSTRUMENTATION 

3 i 
Ou (J 

2j D 
a (A IN

FE
RV

AL
 

LU * 

Si 
o 

U r-r-a-
(N) 

1 «1 tolV 1 f 11 vC 1 T 

OR CONSISTENCY. SOS. STRUCTURE. 
MINERALOGY. 

DEPTH OF CASING. DRUING RATE. 
DRLLMG FLUID LOSS. 
TESTS AND INSTRUMENTATION 

0 GRB SANDY SILT. dk. brown to black, drv. 
slightly dense, ML — 

0925 HNu BG = 1 ppm with rig running 
Blind drilled: log completed using cuttings-
and drilling progress observations 

GRB AS ABOVE, IT. black clay. ML 
— 

5 
GRB SAND WITH SUfT- v. fine. buff. dry. loose 

to med. aense, SW 

i 
GRB Color change 8- SILTY. V. FINE SAND. weL SM. tan to 

onnge, med. dense 
10 SILTY SAND. dk. brown, wet. merf. dense-
sand V. fine, SM. tr. clay 

HNuBH = BG 
LEL = 0% 
Some "balls" ss cuttings 

— 13'HNuBH = BG — 

15— 

2(1 . 

GRB V. FINE. POORLY GRADrr. vND SP 
(Uc. Drown, tr. silt, wet 

More light brown to tan with depth 

HNu BH = BG 
TOX BH = 0 
Saturated, sloppy cuttings 

75 
— 

1 
30 

GRB AS ABOVE. SP 
Had drillers stop at 30'. 
No clay encountered. 

B-15 



PROJECT NUMBER BORING NUMBER 
CHI 28770J^OJDR MW-16 SHEET 1 OF 2 

SOIL BORING LOG 

PROJECT EhiPont-East Chicago . LOCATION Southwest Boundgy of 2Snc Area 
ELEVATION -588.61' 
DRILUNG METHOD AND EQUIPMENT MobUe B-61 Truck Mount Rig. 6 '/4" ID HSA 
WATER LEVEL AND DATE START 5/31/90 

. DRILLING CONTRACTOR Fox PrillinK Inc^ Itasca, IL 

FINISH S/3ly90 LOGGER P.Newmm 

% P 
SAMPLE STANOARD 

PENEnUTION 
SOIL DESCRIPTION COMMENTS 

y t 
CD Q % 5 Ul 

>-
e 
UJ 

TEIT 
RQULTS SOIL NAME, uses GROUP SYMBOL. COLOR. 

unicTi IPC roMTPMT RPi ATn/r nPM^rrv 
DEPTH OF CASING. DRILLING RATE. 
DRiaiNG FLUID LOSS. 
TESTS AND INSTRUMENTATION 

O (/5 

cc ai 
z u O ••-r-r 

(N) 
OR CONSISTENCY. SOIL STRUCTURE. 
MINERALOGY. 

DEPTH OF CASING. DRILLING RATE. 
DRiaiNG FLUID LOSS. 
TESTS AND INSTRUMENTATION 

0 GRB SAND WITH SOME SILT. SM. fine, derk brown 
to black, dry, loose 
SAND WITH SILT.SM. fine beds of beht brown 
& brown/black, drv 

Blind drilled: log completed using cuttings 
and drilling progress observations 
No HNu deflections 

5 

GRB SAND WITH SILT. SP. fine, lieht brown to 
yellow 

Saturation @ 6' 
no HNu deflections 

10 

— 

• 

— 
GRB SAND WITH SILT. SP. fine. Ueht erev 

15 

— 

20 . 
GRB AS ABOVE. SP No HNU deflections 

?5_ 
GRB AS ABOVE. SP 

^1 

30 GRB AS ABOVE SP 

B-16 
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PROJECT NUMBER BORING NUMBER 
CHI 28770AO J)R MW-16 SHEET 2 OF 2 

SOIL BORING LOG 

CT DuPont-Eist Chicago LOCATION Southwest Boundary of Zinc Area 
ELEVATION -588.61' . DRILLING CONTRACTOR Fox Drilling Inc., lusca, IL 
DRILUNG METHOD AND EQUIPMENT MobUe B-61 Truck Mount Rig, 6 'M" ED HSA 

WATER LEVELAND DATE START 5/31/90 FINISH 5/31/90 LOGGER P-Ncwmm 

I-^ w 

CD Q 

-I 
Q (/3 

SAMPLE 

i UJ ^ 

ti 

>-
£S 
o 

STANOARO 
PENETRATION 

TEST 
RESULTS 

r-r-r 
(*) 

SOIL DESCRIPTION 

SOL NAME. USCSGROUPSYMBOL.COLOR. 
MOISTURE CONTENT. REUTIVE DENSITY 
OR CONSISTENCY. SOL STRUCTURE. 
MINERALOGY, 

coMusns 
DEPTH OF CASING. DRLLING RATE. 
DRILLING FLUID LOSS. 
TESTS AND INSTRUMENTATION 

30 

AS ABOVE SP Clay not encountered 

End Mil boring @ 32' 

B-17 



PROJECT NUMBER 
CHI28770^0.DR 

BORING NUMBER 
MW-I7 SHEET OF 

SOIL BORING LOG 

PROJECT DuPont-East Chictiso LOCATION Southeast Boundary of Zinc Area 

ELEVATION -588.96' . DRILUNG CONTRACTOR Fox Drilling Inc.. Iusc«. IL 
DRILUNG METHOD AND EQUIPMENT 6 '/4" HSA with MobUe Dria B-61 Tnick Mount Rig 
WATER LEVEL AND DATE START 5/30/90 FINISH. 5/30/90 LOGGER C.Cmciani 

D
EP

TH
 B

EL
O

W
 

SU
R

FA
C

E 
(F

T
) SAMPLE ITMIOARD 

PENETIUTION 
TEST 

RESULTS 

SOIL DESCRIPTION COMMENTS 

D
EP

TH
 B

EL
O

W
 

SU
R

FA
C

E 
(F

T
) 

IN
TE

RV
A

L 

TY
PE

 A
N

D
 

N
U

M
B

ER
 

RE
CO

V
ER

Y
 

(F
T)

 
1 

ITMIOARD 
PENETIUTION 

TEST 
RESULTS son. NAIbE, USCSGRCXJP SYKSOL. COLOR, 

bniSTLIRf CONTENT RELATIVE DENSTTY 
DEPTH OF CASING, ORUXING RATE. 
DRILLING FLUID LOSS, 
TESTS AND INSTRUMENTATION 

D
EP

TH
 B

EL
O

W
 

SU
R

FA
C

E 
(F

T
) 

IN
TE

RV
A

L 

TY
PE

 A
N

D
 

N
U

M
B

ER
 

RE
CO

V
ER

Y
 

(F
T)

 
1 

r-r-r 
(") 

OR CONSISTENCY, SOL STRUCTURE, 
MINERALOGY, 

DEPTH OF CASING, ORUXING RATE. 
DRILLING FLUID LOSS, 
TESTS AND INSTRUMENTATION 

0 0730 
HNu BG = 0.7 ppm _ 
TOXBG = Oppin = HjS 

— ORB FILL silty sand, pebbles (angular) LEL = 0% 
0, = 2G.8% 
Bteathing Borehole 0735 

- TOX = BG HNu = BG 
LEL = BG 0, = 20.8 

GRB 5" SAND. moisL buff. med. «r.. poorly graded. Blind drilled: log completed using cuttings 
trace black discoloration, SP and drilling progress observations — 

- ORB SAND. AS ABOVE, exceot oranae to tan. wet. — BH. Breathing 0740 
V. fine gr. to fine gr., tr. to little silL SP TOX = BG HNu = BG 

~ LEL = BG 0j=20.8% 

0745, borehole, breathing 
10 TOX = BG HNu = BG A 

— 
LEL = BG 0, = 20.8% w 

15— GRB AS ABOVE. SP fcuttines) 0750, borehole, breathing 
TOX = BG HNu = BG 

— — 

LEL = BG Oj = 20.8% 

— 

7.0 

— — 

0755 borehole, breathing 

75 
TOX = BG HNu = BG 

75 LEL = BG 0j=20.8% 

GRB AS ABOVE. SP Possibly "different" drilling here. Not AS ABOVE. SP 
0810 BG reading from borehole all 
parameters 

30 

B-18 
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PROJECT NUMBER BORING NUMBER 
CHI 28770AODR MW-17 SHEET 2 OF 2 

SOIL BORING LOG 

CT DuPont-East Qiiogo LOCATION Southeast Boundary of Zinc Area 
ELEVATION -588.96' . DRILUNG CONTRACTOR Fox DriBing Inc.. luso. IL 
DRILUNG METHOD AND EQUIPMENT 6V4" 
WATER LEVEL AND DATE 

HSA with Mobile Drill B-61 Truck Mount Rig 
.START 5/30/90 FINISH 5/30/90 LOGGER C.Cruciani 

5 e 
St 
ffi Q 
X < 

SAMPLE 

1 
ei 

STANDARO 
HNETHATION 

TET 
RaUlTS 

r-r-r 
(") 

SOIL DESCRIPTION 

SCO. NAAC. USCSGROUPSYIyeCL, COLOR. 
MOISTURE CONTENT. REUTWE DENSfTV 
OR CONSISTENCY, SOIL STRUCTURE. 
MINERALOGY. 

COMMENTS 

DEPTH OF CASING. DRILLING RATE. 
DRAXINGFLUOLOSS. 
TESTS AND INSTRUACNTATION 

30 

AS ABOVE. SP 

CLAX.grey. CL 

End boring @ 33" 

Clay? Harder drilling 

Clay visible on augers from 
approximately 32' depth 

35-

B-19 



PROJECT NUMBER BORMG NUMBER 

CHI28770A0DR MW.18 SHEET 1 OF 2 

SOIL BORING LOG ^ 

PROJECT DuPont-Eist Chicatto . LOCATION South of Lindffll 
ELEVATION -590.02' 
DRILUNG METHOD AND EOUIPMENT ATV Rig CME 55.6 'A" HSA 
WATER LEVEL AND DATE 

DRILLING CONTRACTOR Fox Drillinit he, lusca, IL 

START 6/13/90 FINISH 6/13/90 LOGGER LWeyer 

D
EP

TH
 B

EL
O

W
 

SU
R

FA
C

E 
(F

T)
 SAMPLE tTAMDAHD 

PENETMT10N 
im 

MSULTt 

SOIL DESCRIPTION COMMENTS 

D
EP

TH
 B

EL
O

W
 

SU
R

FA
C

E 
(F

T)
 

IN
TE

R
V

A
L 

TT
PE

 A
N

D
 

N
U

M
B

E
R

 

R
EC

O
VE

R
Y 

(F
T

) 

tTAMDAHD 
PENETMT10N 

im 
MSULTt SOIL NAME. USCSGRCXJPSYMBOL,COLOR. 

MOISTURE CONTENT. RELATIVE DENSITY 
OR CONSISTENCY. SOIL STRUCTURE. 
MINERALOGY. 

DEPTH OF CAS#ilG.ORBJ.ING RATE. 
DRILLING FLUD LOSS. 
TESTS AND INSTRUMENTATION 

D
EP

TH
 B

EL
O

W
 

SU
R

FA
C

E 
(F

T)
 

IN
TE

R
V

A
L 

TT
PE

 A
N

D
 

N
U

M
B

E
R

 

R
EC

O
VE

R
Y 

(F
T

) r-r-r 
(N) 

SOIL NAME. USCSGRCXJPSYMBOL,COLOR. 
MOISTURE CONTENT. RELATIVE DENSITY 
OR CONSISTENCY. SOIL STRUCTURE. 
MINERALOGY. 

DEPTH OF CAS#ilG.ORBJ.ING RATE. 
DRILLING FLUD LOSS. 
TESTS AND INSTRUMENTATION 

0 GRB SAI^ some silL fine-med. p'linedL SP. Blind diilled: log completed using cuttings 

— 

grey-brown — and drilling progress observations — 

5 

— 

10 
• 

15— ORB A5 ABOVE, SP — 

20— 

— — 

25— 

— 

d) 

30 

GRB AS ABOVE. SP 

B-20 



PROJECT NUMBER BORING NUMBER 
CHI 28770.A0X>R MW-18 SHEET 2 OF 2 

SOIL BORING LOG 

;CT DuPont-East Chicago . LOCATION South of LindfiU 
ELEVATION -590.02' 
DRILUNG METHOD AND EQUIPMENT ATV Rig CME 55. 6 '/4" HSA 

WATER LEVEL AND DATE START_ 

DRILUNG CONTRACTOR Fox DrUling Inc., Itisca, IL 

6/13/90 . PINISH 6A3/90 LOGGER L-Wever 

LU tjj 
ca o 

Q 00 

SAMPLE 

i 
3 

UJ I 
STANDARD 

PENETRATION 
TECT 

RESULTS 

r-r-r 
(N) 

SOIL DESCfilPTION 

SOIL NAME, uses GROUP SYMBOL. COLOR. 
MOISTURE CONTENT. REUTIVE DENSITY 
OR CONSISTENCY. SOIL STRUCTURE. 
MINERALOGY. 

COMMENTS 

DEPTH OF CASING. DRILLING RATE. 
DRlLINGFLUIGoOSS. 
TESTS AND INSTRUMENTATION 

30 
GRB AS ABOVE SP 

Oay visible on augers at 32' 

ORB CLAY, grey, wet, soft 

End boring @ 33' 

35-

B-21 



PROJECT NUMBER 
CHI 28770JVODR 

BORING NUMBER 
MW-19 SHEET 1 OF 2 

SOIL BORING LOG mt 
PROJECT Dul'ont-East Chicago LOCATION South of Insecticide Area 
ELEVATION - 589.26' . DRILLING CONTRACTOR Fox Drilling Inc^ Itasca, IL 
DRILUNG METHOD AND EQUIPMENT MobUe B-61 Truck Mount Rig, 6 'A" ID HSA. 10 '/2" bit 
WATER LEVEL AND DATE zl START 5/31^ FINISH 5/31/90 LOGGER P. Newman 

• E 
SAMPLE STANOARO 

PENETRATION 
SOIL DESCRIPTION COMMENTS 

St 
CD (J < 

TY
PE

 A
N

D
 

N
U

M
BE

R 

>- TEIT 
REBULTS SOIL NAME, uses GROUP SVKBCL. COLOR, 

MOISTURE CONTENT. RELATTVE DENSITY 
OR CONSISTENCY. SOIL STRUCTURE, 
MINERALOGY, 

DEOF CASWG. DRILLING RATE, 
DRILLING FLUD LOSS. 
TESTS AND INSTRUMENTATION i i 

a. E 
UJ Z3 
O 1/3 

1 
z TY

PE
 A

N
D

 
N

U
M

BE
R 

a r-r-r 
(N) 

SOIL NAME, uses GROUP SVKBCL. COLOR, 
MOISTURE CONTENT. RELATTVE DENSITY 
OR CONSISTENCY. SOIL STRUCTURE, 
MINERALOGY, 

DEOF CASWG. DRILLING RATE, 
DRILLING FLUD LOSS. 
TESTS AND INSTRUMENTATION 

0 

ORB SILT WITH SAND. ML. dark brown to black. ~ 
sofL dry 

Stan drilling @ 13:30 
Blind drilled: log completed using cuttings— 
and drillings progress observations 

No HNu deflection 

5 
GRB SAND WITH SILT. SM. fine, dark brown with 

seams of light brown 

— 

GRB AS ABOVE. SP. vellow to liaht brown, wet Saturation @ S' 
No HNu deflection 

10 
GRB AS ABOVE. SP, dark brown, flowing, increased 

silt content 
• 

15— 
GRB AS ABOVE. SP 

20— 
GRB AS ABOVE. SP 

GRB AS ABOVL SP No HNu deflection 

30 GRB AS ABOVE. SP 

B-22 



PROJECT NUMBER BORING NUMBER •• CHI 28770A0J5R MW-19 SHEET 2 OF 2 

) 
SOIL BORING LOG 

PROJECT DuPont-East Chicago LOCATION South of Insecticide Area 
ELEVATION -589.26' DRILLING CONTRACTOR Fox Drilling Inc.. lusci. IL 
DRILLING METHOD AND EQUIPMENT MobUe B-61 Truck Mount Rig. 6 'A" ID HSA, 10 '/2" bit 
WATER LEVELAND DATE START 5/31/90 FINISH 5/31^ LOGGER P.Newmm 

5 C-

UJ uj 
CD o 
X < 
^ U. 
0. £ 
UJ Zi 
a U) 

SAMPLE 

i n o 

8TAN0AR0 
PENETMHON 

TBT 
RESULTS 

r-r-r 
(H) 

SOIL DESCRIPTION 

SON. NAME, uses GROUP SYKBCL, COLOR, 
MOISTURE CONTENT, RELATIVE OENSfTY 
OR CONSISTENCY, SOR. STRUCTURE, 
MINERALOGY, 

COMMENTS 

DEPTH OF CASING, DRSXING RATE, 
DRILLING FLUID LOSS, 
TESTS AND INSTRUMENTATION 

30 

AS ABOVE. SP 

HNu = 0 ppm (hole) 
Explo = 20.8%0j0%LEL 
HjS = Oppin 

No clay intocepted 

End of boring® 33' 

m 
B-23 



PROJECT NUMBER 
cm 28T70J\0X>R 

BORING NUMBER 
MW-20 SHEET 1 OF 

SOIL BORING LOG 

PROJ ECT DuPont-East Chicago LOCATION Process Are* 

ELEVATION ~5tK).20' 
DRILUNG METHOD AND EOUIPMENT Mobile Rig CME55 

WATER LEVEL AND DATE 

. DRILLING CONTRACTOR Fox Drillmg Inc., lusca, IL 

-5' START 6A1^ FINISH 6/12^90 LOGGER LWeyer 

D
E

P
TH

 B
E

LO
W

 
S

U
R

FA
C

E
 (F

T
) SAMPLE tlANOMO 

PENETIUTION 
TEW 

RESULTS 

SOIL DESCRIPTKM COMMENTS 

D
E

P
TH

 B
E

LO
W

 
S

U
R

FA
C

E
 (F

T
) 

IN
TE

R
V

A
L 

TY
PE

 A
N

D
 

N
U

M
B

E
R

 

R
EC

O
VE

R
Y 

(F
T)

 

tlANOMO 
PENETIUTION 

TEW 
RESULTS SOL NAME, uses GROUP SYMBOL, COLOR. 

MOISTURE CONTENT, RELATIVE DENSTTY 
OR CONSISTENCY, SOL STRUCTURE, 
MINERALOGY, 

DEPTH OF CASMG, DRILLING RATE. 
DRILLING FLUID LOSS, 
TESTS AND INSTRUMENTATION 

D
E

P
TH

 B
E

LO
W

 
S

U
R

FA
C

E
 (F

T
) 

IN
TE

R
V

A
L 

TY
PE

 A
N

D
 

N
U

M
B

E
R

 

R
EC

O
VE

R
Y 

(F
T)

 

r-r-r 
(") 

SOL NAME, uses GROUP SYMBOL, COLOR. 
MOISTURE CONTENT, RELATIVE DENSTTY 
OR CONSISTENCY, SOL STRUCTURE, 
MINERALOGY, 

DEPTH OF CASMG, DRILLING RATE. 
DRILLING FLUID LOSS, 
TESTS AND INSTRUMENTATION 

0 GRB Coane dark grey graveL BU HNu BG (-0.2 ppm) 
Blind drilled: log completed using cuttings-

— 
and drilling progress observations 

5 GRB FILL black, wet 

— 

10 GRB Fine to medium wet SAND, daric erev-brown. % 

— 
SP 

— 
HNu = BG 

15— 

20— 

25— 

GRB AS ABOVE SP 

— 
% 

30 
B-24 



a PROJECT NUMBER BORING NUMBER 
CHI 28770AO.DR MW-20 SHEET 2 OF 2 

1 
SOIL BORING LOG 

ECT DuPont-Em Chicago LOCATION ProcesAre* 
ELEVATION -590.20' 
DRILUNG METHOD AND EQUIPMENT Mobile Rig CME55 

WATER LEVEL AND DATE -1 START. 

. DRILLING CONTRACTOR Fox DriUinE Inc., Itasci. IL 

6/11/90 FINISH mwQ LOGGER LWever 

SAMPLE 

1 
hi 

£ 

O 

St 

n«iD/uio 
PENETMTION 

TEIT 
RaULTI 

r-r-r 
("I 

SOIL DESCRIPTION 

SOIL NAME, uses GROUP SYMSa. COLOR. 
MOISTURE CONTENT, RELATIVE DENSITY 
OR CONSISTENCY, SOIL STRUCTURE. 
MINERALOGY. 

COMMENTS 

DEPTH OF CASING. DRIUING RATE. 
DRILLING FLUID LOSS. 
TESTS AND INSTRUMENTATION 

30 

ORB 

ORB 

A5.ABQVE.SP 

CLAX. grey. wet. CL 

HNu = BG 

Trace clay on drill bit at 32' 

End boring @ 33' 

35-

m 
B-25 



FACILITY INFORMATION 

PHYSICAL AND ENVIRONMENTAL QUALITY CONDITIONS: GEOLOGIC AND SOIL INFORMATION 

Phase III Cone Penetrometer Testing (OPT) 
Stratigraphic Logs 

(conducted by Conoco, Inc., under contract to DuPont 
Envirorunental Remediation Services [DERS], 1991 and 
1992) 



EAST CHICAGO STRATIGRAPHY DATA 

(conoco) 

Field Assessment Group 
Environmental Services Division 

Research and Engineering 
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SOUNDING DftTP IN FILE cptsd 

.rPERPTGR : CPLOIN SELLS 

A ID : 293 

Conoco, Inc. 

11-20-91 09:4A 

LOCPTION : SD 

JOB No. : 1 

DEPTH DEPTH 
leters feet 

Baseline 

TIP RESISTWCE CORRECTED TIP LOCflL FRICTION FRICTION RATIO PORE PRESSURE P P RATIO DIFF P P RATIO INaiNATION 
Qc tsf 

-261 

Qt tsf Fs tsf 

-7,04 

Fs/Qc i Pw psi P-H/QC i (Pw-Ph)/Qc % 

-9.1 

I deg 

0.2 

0.05 0.2 1 1 0.53 0.2 2.30 2.30 2.8 
0.10 0.3 2 2 0.02 1.13 0.0 0.07 0.07 2.8 
0.15 0.5 4 4 0.03 0.75 0.2 0.33 0.33 2.2 
0.20 0.7 6 6 0.04 0.59 0.3 0.41 0.41 1.9 
0.25 0.8 8 8 0.04 0.54 0.3 0.27 0.27 2.0 
0.30 1.0 10 10 0.05 0.52 0.4 0.28 0.26 1.4 
0.35 1.1 11 11 -0.01 -0.08 0.6 0.40 0.40 1.1 
0.40 1.3 14 14 0.04 0.30 0.7 0.33 0.33 0.9 
0.45 1.5 -0 -0 0.05 -20.50 1.3 -36.77 -36.77 0.2 
0.50 1.6 16 16 0.07 0.45 1.3 0.59 0.59 0.2 
0.55 1.8 20 20 0.08 0.40 1.3 0.49 0.49 0.2 
0.60 2.0 24 24 0.11 0.46 1.3 0.38 0.38 0.2 

2.1 28 26 0.13 0.45 1.6 0.40 0.40 0.2 
2.3 30 30 0.15 0.48 1.6 0.38 0.38 0.2 

0.75 2.5 32 32 0.16 0.51 1.9 0.43 0.43 0.2 
0.80 2.6 33 33 0.18 0.54 1.9 0.42 0.42 0.2 
0.65 2.8 36 36 0.19 0.54 2.0 0.39 0.39 0.2 
0.90 3.0 40 40 0.22 e.54 2.0 0.36 0.36 0.2 
0.95 3.1 45 45 0.28 0.61 2.0 0.32 0.32 0.2 
1.00 3.3 52 52 0.30 0.57 2.1 0.29 0.29 0.2 
1.05 3.4 58 56 0.34 0.58 2.3 0.28 0.28 0.2 
1.10 3.6 70 70 0.36 0.52 2.3 0.24 0.24 0.2 
1.15 3.8 95 95 0.57 0.60 2.0 0.15 0.15 0.2 
1.20 3.9 130 130 0.74 0.57 2.0 0.11 0.11 0.2 
1.25 4.1 119 119 0.64 0.54 2.6 0.16 0.16 0.2" 
1.30 4.3 129 129 0.62 0.48 2.6 0.14 0.14 0.2 
1.35 4.4 145 145 0.66 0.46 2.5 0.13 0.13 0.2 
1.40 4.6 154 154 0.69 0.45 2.6 0.12 0.12 0.2 
1.45 4.8 160 160 0.72 0.45 2.6 0.12 0.12 0.2 
1.50 4.9 164 164 0.71 0.43 2.8 0.12 0.12 0.2 
1.55 5.1 174 174 0.66 0.38 2.7 0.11 0.11 0.2 
1.60 5.2 183 183 0.74 0.41 2.8 0.11 0.11 0.2 
1.65 5.4 181 181 0.82 0.45 2.9 0.12 0.12 0.2 
1.70 5.6 179 179 0.87 0.49 3.0 0.12 0.12 0.2 
1.75 5.7 167 167 0.76 0.45 r

o
 

0.14 0.14 0.2 
1.80 5.9 166 166 0.73 0.44 3.3 0.14 0.14 0.2 
1.85 6.1 190 190 0.83 0.43 3.2 0.12 0.12 0.2 

6.2 194 194 0.86 0.44 3.4 0.12 0.12 0.2 
6.4 197 197 0.89 0.45 3.4 0.12 0.12 0.2 

^00 6.6 2b4 204 0.92 0.45 3.4 0.12 0.11 0.2 



cptsd : SD : ll-i0-91 09P«GE 

DEPTH DEPTH 
leters feet 

2.05 b.7 
2.10 6.1 
2.15 7.1 
2.20 7.2 
2.25 7.4 
2.30 7.5 
2.35 7.7 
2.40 7.9 
2.45 8.0 
2.50 8.2 
2.55 8.' 
2.60 8.5 
2.65 8.7 
2.70 8.9 
2.75 9.0 
2.60 9.2 
2.85 9.4 
2.90 9.5 
2.95 9.7 
3.00 9.8 
3.05 10.0 
3.10 10.2 
3.15 10.3 
3.20 10.5 
3.25 10.7 
3.30 10.8 
3.35 11.0 
3.40 ll.£ 
3.45 11.3 
3.50 11.5 
3.55 11.6 
3.60 11.8 
3.65 12.0 
3.70 12.1 
3.75 12.3 
3.80 12.5 
3.85 12.6 
3.90 12.8 
3.95 13.0 
4.00 13.1 
4.05 13.3 
4.10 13.5 
4.15 13.6 
4.20 13.8 
4.25 13.9 
4.30 14.1 
4.35 14.3 
4.40 14.4 
4.45 14.6 
4.50 14.8 

STANCE CORRECTED TIP LOCAL FRICTION FRICTION RATIO PORE PRESSURE P P RATIO DIFF P P RATIO INafl 
lUg tsf Ot tsf Fs tsf Fs/Qc * PM psi PH/QC * (Pw-Ph)/Qc * 

INafl 
lUg 

209 269 0.87 0.41 3.5 0.12 0.11 0.2 
228 228 0.90 0.39 3.7 0.12 0.11 0.2 
256 256 1.09 0.43 3.3 0.09 0.08 0.2 
287 287 1.25 0.44 3.6 0.09 0.08 0.2 
313 313 1.68 0.54 3.3 0.08 0.06 0.2 
333 333 1.90 0.57 3.3 0.07 0.06 0.2 
305 305 1.90 0.63 2.9 0.07 0.05 0.2 
266 286 1.83 0.64 3.1 0.08 0.06 0.2 
253 253 1.60 0.63 3.0 0.09 0.06 0.2 
222 222 1.23 0.56 3.8 0.12 0.09 0.3 
225 226 0.96 0.43 3.9 0.12 0.09 0.3 
246 246 1.10 0.45 3.6 0.10 0.07 0.3 
253 253 1.27 0.50 2.5 0.07 0.04 0.3 
249 249 1.24 0.50 3.3 0.10 0.06 0.3 
230 230 1.00 0.43 3.9 0.12 0.08 0.3 
222 222 0.95 0.43 4.0 0.13 0.09 0.3 
217 217 1.08 0.50 4.2 0.14 0.09 0.3 
199 199 0.82 0.41 4.4 0.16 0.11 0.3 
186 186 0.60 0.32- 4.6 0.18 0.12 0.3 
253 253 1.04 0.41 3.9 0.11 0.07 0.3 
289 289 1.49 0.52 2.9 0.07 0.03 0.3 
273 273 1.49 0.55 3.5 0.09 0.05 
255 255 1.31 0.51 3.9 0.11 0.06 H 239 239 1.15 0.48 4.4 0.13 0.08 W 
223 223 1.02 0.46 4.6 0.15 0,08 0.3 
209 209 0.87 0.42 4.7 0.16 0.09 0.3 
202 202 0.87 0.43 4.9 e. 18 0.10 0.3 
194 194 0.85 0.44 4.9 0.18 0.10 0.3 
185 186 0.79 0.43 5.1 0.20 0.11 0.3 
185 185 0.71 0.38 5.2 0.20 0.11 0.3 
185 185 0.63 0.34 5.2 0.20 0.11 0.3 
182 182 0.65 0.36 5.2 0.21 0.11 0.3 
174 174 0.64 0.37 3.9 0.16 0.06 0.3 
171 171 0.64 0.37 5.1 0.22 0.11 0.3 
168 168 0.67 0.40 5.2 0.22 0.11 0.3 
161 161 0.63 0.39 5.2 0.23 0.11 0.3 
150 151 0.56 0.37 5.5 0.26 0.13 0.3 
154 155 0.58 0.38 5.6 0.26 0.12 0.3 
156 156 0.62 0.40 5.6 0.26 0.12 0.3 
157 157 0.62 0.39 5.7 0.26 0.12 0.3 
159 160 0.63 0.40 5.9 0.26 0.12 0.3 
152 153 0.59 0.39 5.8 0.27 0.12 0.3 
144 144 0.51 0.36 6.0 0.30 0.13 0.3 
139 139 0.58 0.42 5.9 0.31 0.13 0.3 
135 135 0.68 0.50 6.2 0.33 0.15 0.3 
131 131 0.74 0.57 6.0 0.33 0.14 0.3 
118 119 0.72 0.61 5.9 0.36 0.14 0.3 
76 76 0.62 0.82 6.2 0.59 0.25 
48 48 0.56 1.17 6.5 0.97 0.42 V 
44 44 0.57 1.29 6.0 0.97 0.36 0.3 



cptsd : Su ; ll-c:0-91 09:44 PAGE 

mn DEPTH TIP RESISTPNCE CORRECTED TIP LOCflL FRICTION FRICTION RftTIO PORE PRESSURE P P RATIO DIF P P RATIO INCLINATION 
Wr"i feet Qc tsf Qt tsf Fs tsf Fs/Qc X Pw psi Pw/Qc X (FVPhl/Qc X I deg 

4.55 14.8 58 58 0.54 0.97 3.5 0.45 -0.04 0.3 
4.&0 15.1 72 72 0.53 0.74 3.9 0.39 -0.00 0.3 
A.feS 15.3 88 88 0.57 0.56 3.9 0.29 -0.00 0.3 
4.70 15.4 111 111 0.82 0.58 8.7 0.43 0.17 0.3 
4.75 15.6 137 137 0.87 0.49 8.8 0.38 0.14 0.3 
4.80 15.7 180 180 -0.77 0.43 8.5 0.28 0.09 0.3 
4.85 15.8 234 234 1.05 0.45 6.2 0.19 0.08 0.3 
4.80 18.1 282 282 1.50 0.53 8.4 0.18 0.05 0.4 
4.85 18.2 311 311 1.82 0.59 6.4 0.15 0.05 0.4 
5.00 18.4 315 315 1.89 0.80 6.5 0.15 0.05 0.4 
5.05 18.8 339 339 2.12 0.83 6.0 0.13 0.03 0.4 
5.10 18.7 381 361 2.44 0.88 6.5 0.13 0.04 0.4 
5.15 18.8 352 353 2.48 0.70 8.5 0.13 0.04 0.4 
5.20 17.1 385 385 2.23 0.81 8.7 0.13 0.04 0.4 
5.25 17.2 400 400 2.79 0.70 5.5 0.10 0.01 0.4 
5.30 17.4 484 484 3.51 0.72 5.8 0.09 0.01 0.4 
c -jc 
J* JJ 17.8 480 480 3.97 0.83 5.5 0.06 0.01 0.4 
5.40 17.7 473 473 3.74 0.79 4.9 0.08 -0.00 e.4 
5.45 17.8 463 483 3.88 0.79 3.8 0.08 -0.02 0.4 
5.50 18.0 488 488 3.58 0.77 2.6 0.04 -0.04 0.4 
5.55 18.2 431 431 3.08 0.71 2.6 0.04 -0.04 0.4 
5.80 18.4 427 427 3.24 0.78 4.2 0.07 -0.02 0.4 

V 18.5 377 378 3.08 0.B1 5.7 0.11 0.01 0.4 
18.7 358 358 2.80 0.78 8.0 0.12 0.01 0.4 

T75 18.8 380 381 2.84 0.73 8.4 0.13 0.02 0.4 
5.80 18.0 358 359 2.70 0.75 8.1 0.12 0.01 0.4 
5.85 18.2 351 351 2.74 0.78 6.3 0.13 0.01 0.8 
5.80 19.4 328 328 2.51 0.77 8.8 0.15 0.02 0.4 
5.85 19.5 318 318 2.42 0.77 7.2 0.18 0.03 0.5 
8.00 19.7 317 317 2.33 0.74 8.9 0.18 0.02 0.5 
8.05 19.8 294 284 2.22 0.78 8.7 0.17 0.02 1.4 
8.10 20.0 280 290 2.01 0.88 7.4 0.18 0.03 0.6 
8.15 20.2 297 297 2.14 0.72 7.2 0.17 0.03 0.7 
8.20 20.3 303 303 2.42 0.80 7.1 0.17 0.02 0.5 
8.25 20.5 274 274 2.21 0.81 7.5 0.20 0.03 0.4^ 
8.30 20.7 243 243 1.70 0.70 7.9 0.23 0.05 0.5 
8.35 20.8 251 251 1.80 0.84 7.3 0.21 0.03 0.5 
8.40 21.0 278 279 1.93 0.89 5.8 0.15 -0.02 0.5 
6.45 21.2 285 285 2.23 0.78 6.1 0.15 -0.01 0.5 
8.50 21.3 273 273 2.13 0.78 7.5 0.20 0.02 0.4 
8.55 21.5 250 250 1.82 0.85 7.6 0.22 0.03 0.5 
8.80 21.7 231 231 1.50 0.85 8.3 0.28 0.05 0.5 
8.85 21.8 225 225 1.50 0.87 4.8 0.15 -0.08 0.5 
8.70 22.0 226 228 1.84 0.73 6.3 0.20 -0.02 0.5 
8.75 22.1 213 213 1.84 0.77 6.9 0.23 -0.00 0.4 
8.80 22.3 204 204 1.55 0.78 8,1 0.29 0.04 0.6 
8.85 22.5 201 201 h41 0.70 5.4 0.19 -0.08 0.5 

22.8 178 178 1.22 0.86 7.5 0.30 0.01 0.5 

Wl 22.8 187 187 1.13 0.80 6.6 0.25 -0.03 0.5 
T00 23.0 187 187 1.19 0.83 4.0 0.18 -0.13 0.6 



cpt sd SD 11-20-91 09:4A PAGE 

DEPTH DEPTH 
leters feet 

TIP 
Qc 

7.05 
7.10 
7.15 
7.20 
7.25 
7.30 
7.35 
7.W 
7.« 
7.50 
7.55 
7.60 
7.65 
7.70 
7.75 
7.80 
7.85 
7.90 
7.95 
8.00 
8.05 
8.10 
8.15 
8.20 
8.25 

8.35 
8.40 
8.45 
8.50 
8.55 
8.60 
8.65 
6.70 
8.75 
8.60 
8.85 
8.90 

6.95 
9.00 
9.05 
9.10 
9.15 

9.20 

9.25 
9.30 
9.35 
9.40 
9.45 
9.50 

23.1 
23.3 
23.5 
23.6 
23.8 
23.9 
24.1 
24.3 
24.4 
24.6 
24.8 
24.9 
25.1 
25.3 
25.4 
25.6 
25.8 
25.9 
26.1 
26.2 
£6.4 
26.6 
26.7 
26.9 
27.1 
£7.2 
27.4 
27.6 
27.7 
27.9 
28.1 
28.2 
28.4 
28.5 
28.7 
28.9 
29.0 
29.2 
£9.4 
29.5 
29.7 
29.9 
30.0 
30.2 
30.3 
30.5 
30.7 
30.8 
31.0 
31.2 

DTANCE CORRECTO TIP LOCAL FRICTION FRICTION RATIO PORE PRESSURE P P RATIO DIFF P P RATIO iNai^l tsf Ot tsf Fs tsf Fs/Qc % Pw psi Pw/Qc X (PK-Phl/Oc X I afg 
189 189 1.25 0.66 5.7 0.22 -0.06 0.6 
190 190 1.27 0.67 7.8 0.30 0.01 0.5 
200 200 1.32 0.66 7.1 0.26 -0.01 0.5 
204 204 1.38 0.68 7.2 0.25 -0.02 0.5 
218 218 1.59 0.73 7.8 0.26 0.00 0.5 220 220 1.64 0.75 7.2 0.24 -0.02 0.5 
188 188 1.48 0.79 8.8 0.34 0.04 0.5 
174 174 1.27 0.73 9.5 0.39 0.07 0.5 
166 166 1.21 0.73 7.5 0.33 -0.02 0.5 
160 160 1.21 0.76 8.4 0.38 0.02 0.5 
151 151 0.86 0.57 9.1 0.44 0.05 0.5 
141 141 0.73 0.52 9.9 0.51 0.09 0.5 
160 160 0.89 0.56 1.3 0.06 -0.31 0.5 
174 174 1.10 0.63 -2.4 -0.10 -0.44 0.5 
154 155 1.13 0.73 2.6 0.12 -0.27 0.5 
160 160 1.08 0.68 8.0 0.36 -0.02 0.5 
156 156 1.10 0.71 8.0 0.37 -0.03 0.5 
152 152 1.06 0.70 7.6 0.36 -0.05 0.5 
144 145 1.06 0.73 6.9 0.34 -0.09 0.5 
137 137 1.04 0.75 9.1 0.48 0.02 0.6 
139 139 0.96 0.69 7.3 0.38 -0.08 0.6 
139 139 0.88 0.63 6.5 0.34 -0.12 ax 
149 150 0.86 0.58 6.5 0.31 -0.12 m 175 175 0.97 0.55 1.4 0.06 -0.31 
173 173 1.01 0.58 1.0 0.04 -0.34 0.6 
158 158 0.89 0.56 5.5 0.25 -0.17 0.6 
156 156 0.81 0.52 4.3 0.20 -0.23 0.6 
147 147 0.84 0.57 -0.3 -0.01 -0.47 0.6 
143 143 0.95 0.67 1.6 0.08 -0.39 0.6 
138 138 1.03 0.75 5.2 0.27 -0.22 0.6 
152 152 0.81 0.54 6.2 0.30 -0.16 0.6 
161 161 1.03 0.64 2.6 0.12 -0.31 0.6 
162 162 1.06 0.66 7.2 0.32 -0.11 0.6 
163 163 0.96 0.59 2.3 0,10 -0.33 0.6 
164 164 0.85 0.52 4.2 0.18 -0.25 0.6' 
169 169 0.83 0.49 -4.5 -0.19 -0.61 0.6 
135 135 0.86 0.63 -3.9 -0.21 -0.74 0.6 
83 83 0.95 1.14 -0.7 -0.06 -0.93 0.6 
53 53 0.91 1.71 4.2 0.57 -0.80 0.6 
28 29 0.62 2.17 11.2 2.84 0.27 0.6 
16 16 0.40 2.57 32.6 14.87 10.19 0.6 
12 13 0.19 1.56 66.4 38.94 32.89 0.6 
12 13 0.14 1.17 76.8 46.16 39.92 0.6 
11 12 0.18 1.55 71.6 45.45 38.82 0.6 
10 11 0.17 1.73 61.2 43.76 36.23 0.6 
11 12 0.18 1.66 76.8 51.44 44.34 0.7 
10 12 0.16 1.53 81.4 55.84 48.53 0.7 
11 12 0,16 1.50 80.1 54.10 46.85 
11 12 0.16 1.50 79.6 53.76 46.46 
10 12 0.13 1.27 76.8 52.92 45.42 0.7 



cpt sd SD 11-£0-91 09:44 PPGE € 'TH DEPTH TIP RESISTANCE CORRECTED TIP LOCAL FRICTION FRICTION RATIO PORE PRESSURE P P RATIO DIFF P P RATIO INCLIfWTION 
ers feet Qc tsf Qt tsf Fs tsf Fs/Qc < Pw psi Pw/Qc i (Pw-Ph)/Qc X I deg 

9.55 31.3 
9.60 31.5 

10 
10 

11 
11 

79.0 
83.9 

56.96 
59.79 

98.62 
51.89 

0.7 
0.7 

WRITE NUMBER OF RODS USED 



C0tv|0CZ:0 IMC 

• pe rat or :CALVIN SELLS CPT Date : 11-E :0-91 iZi9 : A4 
On Site Loc:SD Cone Used : E'93 m 
Job No. : 1 Water- table ( feet ) .29E56B 
Tot . Unit Wt. (avg) : 150 pcf 

DEPTH Qc (avg) Fs (avg) Rf (avg) SIGV SOIL BEHflVIOUR TYPE Eq - Dr PHI SPT Su 
(leters) (feet) (tsf) (tsf) «) (tsf) (*) deg. N tsf 

0.30 1 5.17 0.03 0.58 0.09 sensitive fine grained UNDFND UNDFD 2 .5 
0.&e 2 19.17 0.08 0.90 0.11 sandy silt to clayey silt UNDFND UNDFD 5 1.9 
0.95 3 39.88 0.19 0.59 0.18 silty sand to sandy silt 80-70 92-99 11 UNDEFINED 
1.25 9 87.33 0.99 0.58 0.23 sand to silty sand 80-90 98-98 21 UNDFINED 
1.55 5 159.33 0.88 0.99 0.27 sand )90 >98 30 UNDEFINED 
1.85 8 177.87 0.79 0.95 0.32 sand )90 >98 39 UNDEFINED 
£.15 7 219.87 0.92 0.93 0.38 sand )90 >98 91 UNDEFINED 
2.95 8 298.17 1.89 0.57 0.90 sand )90 >98 >50 UNDEFINED 
2.75 9 237.50 1.13 0.98 0.95 sand )90 98-98 95 UNDEFIte 

3.05 10 227.87 1.00 0.99 0.99 sand )90 98-98 99 UNDEFINED 

3.35 11 233.50 1.12 0.98 0.53 sand >90 98-98 95 UNDEFINED 
3.85 12 189.17 0.71 0.39 0.57 sand )90 99-98 35 UNDEFINED 

3.95 13 180.00 0.82 0.39 0.82 sand 80-90 99-98 31 UNDEFINED 

9.25 19 197.87 0.80 0.91 0.88 sand 80-90 99-98 28 UNDEFINED 

9.55 15 78.83 0.82 0.79 0.70 sand to silty sand 80-70 90-92 19 UNDEFINED 

9.85 18 138.87 0. 70 0.51 0.75 sand 80-90 92-99 27 UNDEFINED 

5.15 17 328.87 2.09 0.82 0.79 gravelly sand to sand >90 96-98 >50 UNDEFINED 

5.95 IB 999.17 3.32 0.75 0.83 gravelly sand to sand >90 98-98 >50 UNDEFINED^ 

5.75 19 903.17 3.07 0.78 0.88 gravelly sand to sand 
sand 

)90 98-98 >50 UNDEFIIG^B 

8.05 20 327.50 2.99 0.78 0.92 
gravelly sand to sand 

sand )90 98-98 >50 UNDEFINED^ 

8.90 21 278.71 2.00 0.72 0.97 sand >90 99-98 >50 UNDEFIie 

8.70 22 298.33 1.77 0.71 1.01 sand >90 99-98 98 UNDEFINED 

7.00 23 195.00 1.38 0.70 1.06 sand 80-90 92-99 37 UNDEFIIO 

7.35 29 201.29 1,92 0.70 1.10 sand 80-90 92-99 39 UNDEFINED 

7.85 25 158.67 1.03 0.85 1.15 sand 70-80 92-99 30 UNDEFIfO 

7.95 28 158.67 1.09 0,69 1.19 sand 70-80 92-99 30 UNDEFINED 

8.25 27 152.00 0.95 0.83 1.23 sand 70-80 90-92 E'B UNDEFIIO 

8.55 28 199.00 0.89 0.80 1.28 sand 70-00 90-92 29 UNDEFINED 

8.85 29 159.00 0.93 0.59 1.32 sand 70-80 90-92 30 UNDEFINED 

9.15 30 39.00 0.59 1.57 1.38 sandy silt to clayey silt UNDFND mDFD 13 3.1 

9.95 31 10.87 0.17 1.58 1.91 clayey sui to silty clay UNDFND UNDFD 5 .8 ' 

Dr - nil sands (Jaiiolkowsin et al. 1985) PHI Robertson and Caipanella 1963 Su; Nk= 10 

Note: For interpretation purposes the PLOTTED OPT PROFILE should be used with the TftBULftTED OUTPUT froi CPTINTRl Iv 3.i?41 



File space: 165 i sounding 

# 
Baseline 
Fs Pw Inc 

-261 -7.05 -8.5 0.1 

Fl=Start F£=Baseline F3=Continue FA=Fvinter Off F10=DOS 

Dep 

Qc 0 

Fs -0.00 

PM 0.0 

Inc 0.1 
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SOUNDING DftTft IN FILE CPTfiS 

GPERftTGR : MIKE KPSL 

nONE ID : £93 

o. Inc. 

01-£1-91 06:37 

LGCPTIGN : fi-3 

JOB No. : 1 

DEPTH 
leters 

DEPTH 
feet 

TIP RESISTANCE CORRECTED TIP LOCAL FRICTION FRICTION RATIO PORE PRESSURE P P RATIO DIF P P RATIO 
Qc tsf 

-£•99 

Ot tsf Fs tsf 

-£.01 

Fs/Qc i P'H psi FWQc % (pH-Ph)/Oc % 

-3.6 

INCLINATION-
I deg 

0.0 

0.05 0.2 90 90 0.32 0.81 1.0 0.18 0.18 0.1 
0.10 0.3 llw 23 0.93 1.84 -0.3 -0.09 -0.09 0.1 
0.15 0.5 27 27 0.98 1.76 0.3 0.07 0.07 0.1 
0.20 0.7 32 32 0. : 1.32 0.1 0.02 0.02 0.1 
0.25 0.8 55 55 0.36 0.66 -0.6 -0.08 -0.08 0.1 
0.30 1.0 62 62 0.39 0.55 0.0 0.00 0.00 0.1 
0.25 1.1 56 56 0.97 0.89 -1.5 -0.19 -0.19 0.1 
0.90 1.3 98 98 0.99 1.02 -3.9 -0.59 -0.59 0.1 
0.95 1.5 55 55 0,20 0.37 -9.8 -0.63 -0.63 0.1 
0.50 1.6 99 99 0.11 0.25 -0.5 -0.08 -0.08 0.1 
0.55 1.8 31 31 0.17 0.55 -0.3 -0.07 -0.07 0.1 
0.60 2.0 29 29 0.19 0.99 1.6 0.90 0.90 0.1 
0.65 2.1 37 37 0.19 0.38 -0.1 -0.02 -0.02 0.1 
0.70 2.3 22 22 0.31 1.95 -0.1 -0.09 -0.09 0.1 
0.75 2.5 28 28 0.56 2.02 0.9 0.10 0.10 0.1 •I 2.6 27 27 0.69 2.37 0.2 0.09 0.09 0.1 V 2.8 12 12 0.21 1.72 0.1 0.05 0.05 0.1 
0.90 3.0 6 6 0.07 1.27 1.0 1.23 1.23 0.1 
0.95 3.1 5 5 0.06 1.10 9.3 5.89 5.89 0.1 
1.00 3.3 9 9 0.02 0.26 -2.5 -1.99 -1.99 0.1 
1.05 3.9 9 9 0.12 1.26 -1.0 -0.78 -0.78 0.1 
1.10 3.6 10 10 0.29 2.39 -0.3 -0.20 -0.20 0.1 
1.15 3.8 13 13 0.30 2.92 -1.5 -0.85 -0.85 0.1 
1.20 3.9 21 20 0.19 0.66 -7.1 -2.98 -2.98 0.1 
1.25 9.1 27 27 0.19 0.51 -9.7 -2.62 -2.62 0.1 
1.30 9.3 33 33 0.20 0.60 -9.7 -2.10 -2.10 0.1 
1.35 9.9 98 98 0.15 0.32 -0.7 -0.10 -0.10 0.1 
1.90 9.6 61 61 0.28 0.96 0.8 0.09 0.09 0.1 
1.95 9.8 68 68 0.38 0.55 0.3 0.03 0.03 0.1 
1.50 9.9 75 75 0.96 0.61 1.0 0.09 0.09 0.1 
1.55 5.1 78 78 0.51 0.65 1.0 0.10 0.10 0.1 
1.60 5.2 78 78 0.59 0.69 1.0 0.09 0.09 0.1 
1.65 5.9 77 77 0.53 0.69 1.2 0.11 0.11 0.1 
1.70 5.6 80 80 0.56 0.69 1.3 0.11 0.11 0.1 
1.75 5.7 83 83 0.57 0.69 1.9 0.12 0.12 0.1 
1.80 5.9 83 83 0.57 0.69 1.5 0.13 0.13 0.1 
1.85 6.1 90 90 0.58 0.69 1.6 0.13 0.13 0.1 
1.90 6.2 93 93 0.52 0.56 1,7 0.13 0.12 0.1 
1.95 6.9 106 106 0.55 0.52' 1.6 0.11 0.10 0.1 
2.00 6.6 130 130 0.68 0.53 1.0 0.06 0.09 0.1 



CPTfi3 P~3 01-c:l-91 08:37 PAGE 

DEPTH DEPTH TIP RESISTANCE CORRECTED TIP LOC«. FRICTION 
leters feet Qc tsf Qt tsf Fs tsf 

FRICTION RATIO 
Fs/Qc i 

WRE PRESSURE 
PH I 

2.05 6.7 141 141 0.78 0.55 1.6 0.08 
2.10 6.9 146 146 0.89 0.61 1.5 0.08 
2.15 7.1 138 138 0.86 0.62 1.6 0.08 
2.20 7.2 129 129 0.82 0.63 1.7 0,09 
'd.cZ 7.4 114 114 0.76 0.66 2.0 0.12 
2.30 7.5 98 98 0.66 0.68 2.1 0.15 
2.35 7.7 91 91 0.63 0.69 2.2 0.18 
2.40 7.9 83 83 0.48 0.59 2.3 0.20 
2.45 8.0 77 77 -0.51 0.66 2.5 0.24 
2.50 8.2 101 101 0.64 0.64 1.3 0.09 
2.55 8.4 111 111 0.64 0.57 0.2 0.02 
2.60 8.5 114 114 0.66 0.58 2.5 0.16 
2.65 8.7 131 131 0.73 0.55 -0.7 -0.04 
2.70 8.9 123 123 0.86 0.70 1.3 0,08 
2.75 9.0 122 122 0.86 0.71 2.9 0.17 
2.80 9.2 109 109 0.86 0.79 2.9 0.19 
2.85 9.4 98 98 0.76 0.78 2.8 0.21 
2.90 9.5 82 82 0.65 0.80 2.9 0,25 
2.95 9.7 81 81 0.64 0.80 2.6 0.23 
3.00 9.8 113 113 0.74 0.66 2.2 0.14 
3.05 10.0 123 123 0.76 0.62 2.2 0.13 
3.10 10.2 127 127 0.82 0.64 3.2 0.18 
3.15 10.3 126 126 0.79 0.62 3.5 0.20 
3.20 10.5 127 127 0.74 0.58 3.6 0.20 
3.25 10.7 127 127 0.83 0.66 3.6 0.20 
3.30 10.8 143 143 0.97 0.68 3.6 0.18 
3.35 11.0 137 137 0.93 0.68 3.6 0.19 
3.40 11.2 134 134 0.94 0.70 3.6 0.19 
3.45 11.3 140 140 0.81 0.58 3.6 0.18 
3.50 11.5 140 140 0.98 0.70 2.9 0.15 
3.55 11.6 118 118 0.89 0.76 2.0 0.12 
3.60 11.8 111 111 0.78 0.70 3.6 0.23 
3.65 12.0 132 132 0.79 0.60 1.0 0.05 
3.70 12.1 131 131 0.86 0.65 1.3 0.07 
3.75 12.3 139 139 0.89 0.64 3.6 0.19 
3.80 12.5 127 127 0.82 0.64 3.9 0.22 
3.85 12.6 130 130 0.80 0.61 4.1 0.23 
3.90 12.8 130 130 0.89 0.68 3.6 0.20 
3.95 13.0 131 131 0.91 0.69 4.2 0.23 
4.00 13.1 133 133 0.87 0.65 4.2 0.23 
4.05 13.3 142 142 0.94 0.66 4.2 0.21 
4.10 13.5 136 136 0.95 0.70 3.6 0.19 
4.15 13.6 115 115 0.82 0.71 4.2 0.26 
4.20 13.8 105 105 0.71 0.67 4.5 0.31 
4.25 13.9 88 88 0.68 0.77 4.7 0.38 
4.30 14.1 77 77 0.64 0.83 4.8 0.45 
4.35 14.3 60 60 0.58 0.96 4.9 0.59 
4.40 14.4 50 50 0.45 0.91 5.5 0.80 
4.45 14.6 44 44 0.36 0.82 3.7 0.61 
4.50 14.8 31 32 0.30 0.95 5.2 1.20 

P P RATIO DIFF P P RATIO 
Pw/Qc X (PH-Ph)/Oc X 

0.07 

0.06 
0.07 
0.09 
0.11 
0. IE 
0.13 
0.16 
0.03 

-0.05 
0.09 

-0.10 

0.10 
0.10 
0.10 
0.12 
0.09 
0.03 
0.03 

0.09 
0.09 
0.09 

0.07 
0.07 
0.03 

-0.02 
0.07 

-0.09 
-0.07 
0.05 
0.06 
0.07 
0.04 
0.07 
0.06 
0.06 
0.02 
0.05 

0.10 
0.12 
0.16 
0.27 

-0.00 
0.34 

INCLINATION 

0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 

0.2 
0.3 
0.5 
0.3 
0.3 
0.3 
0.3 
0.3 
0.3 
0.3 
0.3' 
0.3 
0.3 
0.3 
0.4 
0.4 
0.4 
0.4 
0.8 
0.8 
0.8 
0.8 
0. 



CPT03 : fl-3 5 01-31-91 08:37 PftGE 

DEPTH DEPTH TIP RESISTflHCE CORRECTED TIP LDCflL FRICTION FRICTION RATIO PORE PRESSURE P P RATIO DIFF P P RATIO miblATII 

leters feet Qc tsf Qt tsf Fs tsf Fs/Qc X PM psi Pw/Oc i (PtH)h)/Qc X I deg 

14.9 38 38 0.35 0.93 4.7 0.90 0.16 0. 
"fee 15.1 40 40 0.43 1.08 3.1 0.56 -0.14 0. 

4.65 15.3 76 76 0.29 0.39 3.6 0.35 -0.03 0. 
4.78 15.4 100 100 0.61 0.61 3.6 0.26 -0.03 0. 
4.75 15.6 140 140 1.39 0.99 5.7 0.29 0.08 0. 
4.8e 15.7 186 186 1.60 0.86 6.6 0.25 0.09 1. 
4.85 15.9 204 204 1.47 0.72 6.0 0.21 0.06 1. 
4.98 16.1 243 243 1.74 0.71 3.1 0.09 -0.04 1. 
4.95 16.2 266 266 1.93 0.73 3.7 0.10 -0.02 1. 
5.m 16.4 282 282 2.12 0.75 5.2 0.13 0.02 1. 
5.05 16.6 315 315 2.46 0.78 6.4 0.15 0.04 1. 
5.10 16.7 337 337 2.85 0.85 7.0 0.15 0.05 1. 
5.15 16.9 326 326 2.94 0.90 5.9 0.13 0.03 1. 
5.20 17.1 317 317 2.86 0.90 5.3 0.12 0.01 1. 
5.25 17.2 311 311 2.71 0.87 5.6 0.13 0.02 1. 
5.30 17.4 321 321 2.84 0.89 6.0 0.13 0.02 1. 
5.35 17.6 352 352 3.07 0.87 5.9 0.12 0.02 1. 
5.40 17.7 351 351 3.36 0.96 8.2 0.17 0.06 1. 
5.45 17.9 362 362 2.98 0.82 7.4 0.15 0.05 1. 
5.50 18.0 367 367 3.32 0.90 4.2 0.08 -0.02 1. 
5.55 13.2 329 329 3.14 0.95 6.0 0.13 0.02 1. 
5.60 18.4 329 329 2.96 0.90 6.5 0.14 0.02 I, 
5.65 18.5 339 339 3.18 0.94 6.2 0.13 0.02 1. 
5.70 18.7 338 339 3.24 0.96 6.2 0.13 0.02 1. 
5.75 18.9 317 318 3.05 0.96 5.8 0.13 0.01 1. 

19.0 308 308 2.92 0.95 5.2 0.12 -0.01 1. •is 19.2 304 304 2.83 0.93 5.5 0.13 -0.01 1. 
5.90 19.4 296 296 2.68 0.91 5.9 0.14 0.00 1. 
5.95 19.5 301 301 2.76 0.92 5.9 0.14 0.00 1. 
6.00 19.7 309 309 2.91 0.94 7.1 0.17 0.03 1. 
6.05 19.8 301 301 3.00 1.00 6.8 0.16 0.02 1. 
6.10 20.0 290 290 2.96 1.02 6.5 0.16 0.01 1, 
6.15 20.2 267 267 2.57 0.96 5.6 0.15 -0.01 1. 
6.20 20.3 277 277 2.45 0.89 7.5 0.19 0.03 1. 
6.25 20.5 284 284 2.59 0.91 6.3 0.16 0.00 1. 
6.30 20.7 282 282 2.62 0.93 5.5 0.14 -0.02 1. 
6.35 20.8 272 272 2.57 0.95 6.4 0.17 0.00 1. 
6.40 21.0 277 277 2.56 0.92 6.4 0.17 -0.00 1. 
6.45 21.2 277 277 2.15 0.78 6.2 0.16 -0.01 1. 
6.50 21.3 277 277 2.23 0.80 6.6 0.17 -0.00 1. 
6.55 21.5 318 319 2.59 0.81 7.4 0.17 0.02 1. 
6.60 21.7 377 377 3.40 0.90 7.9 0.15 0.02 1. 
6.65 21.8 412 412 4.20 1.02 12.7 0,22 0.10 1. 
6.70 22.0 413 413 4.39 1.06 13.0 0.23 0.11 1. 
6.75 22.1 371 371 4.07 1.10 7.5 0.15 0.01 1, 
6.80 22.3 370 370 3.63 0.98 8.2 0.16 0.02 1. 
6.85 £2.5 368 368 3.59 0.97 7.9 0.15 0.01 1, 
6.90 22.6 371 371 3.66 1.04 8.5 0.16 0.02 1. 
6.95 22.8 352 35? 3.83 1.09 a, 8 0.14 -0.01 1. 
7.00 23.0 323 324 3.53 1.09 5.9 0.13 -0.03 1, 



CPTflj, ; ft-J, ; 01.-£1-91 08:37 PftGE A 

DEPTH DEPTH TIP RESISTANCE CORRECTED TIP LOCAL FRICTION FRICTION RATIO PORE PRESSURE P P RATIO DIFF P P RATIO IICLIfKTION 
•eters feet Qc tsf Qt tsf Fs tsf Fs/Qc % Pw psi P»,/Qc > (P»-Ph)/Qc X j peg 

7.*5 191 191 1.62 0.65 

f 23.1 307 307 3.15 1.03 4,6 0.11 -a at 
23.3 270 270 2.76 1.02 4,9 0.13 « 
23.5 251 251 2.33 0.93 6.1 0.16 

7-20 23.6 246 246 2.16 0.66 6.2 0.18 -0'04 
7-25 23.8 266 266 2.39 0.90 6.9 0. 19 -0.'02 
•J 255 256 2.14 0.64 6.5 0.16 -^.04 
7-^ 24.1 232 232 2.09 0.90 6.1 0.19 -005 

I't*? ll'l ^ e'®! 2^0 
7.5 0.26 -0.02 2.0 

7.50 24.6 196 196 1.71 0.87 6.3 0.30 0.01 2*0 
1^3 1.73 0.90 6.5 0.24 -0.06 2*0 

192 192 1.90 0.99 7.0 0.26 -4J.05 2*0 
25.1 160 180 1.79 1.00 6.6 0.35 0.02 2*0 

7.70 K,3 169 169 1.69 1.00 7.5 0.32 -0.04 2!0 
196 196 1.74 0.69 9.8 0.36 0.05 2.0 

25.6 211 211 1.94 0.92 6.5 0.22 -0.07 2 0 
£^.0 217 217 2.11 0.97 9.4 0.31 0.03 2 2 

^•9« 25.9 216 216 2.23 1.03 6.6 0.29 0.01 2^2 
7-95 26.1 £04 204 2.19 1.07 9.0 0.32 0.01 2.2 
0-00 100 186 1.97 1.06 9.6 0.37 0.03 2!2 
0-05 26.4 173 173 1.76 1.02 10.7 0.45 0.06 2.2 
0-10 26.6 166 166 1,71 1.03 10,6 0.47 0.08 2.3 
0*15 170 170 1.63 1.07 10.1 0.43 0.05 53 
0-2^ 26.9 166 166 1.65 1.10 10.1 0,43 0,05 23 

27.1 152 152 1.61 1.06 10.4 0.49 0.06 
0-30 27.2 174 175 1.55 0.89 10.6 0.45 0.07 
0-35 27.4 169 169 1.76 0.93 6.5 0.25 -0.II 
8-W 27.6 195 195 1.46 0.76 7.7 0.28 -0.06 2 3 
0-^5 27.7 197 198 1.64 0.63 6.5 0.31 -0.03 £.'3 
8.50 27.9 183 163 1.76 0.97 6.7 0.26 -0.11 £3 
8-55 28.1 191 191 1.62 0.95 6.5 0.32 -0.04 2 3 
0-00 28.2 190 190 1.92 1.01 9.5 0.36 -0 01 £3 
0-05 28.4 191 191 1.92 1.01 10.7 0.40 0.04 2.'3 
0-70 28.5 190 191 1.78 0.93 11.7 0.44 0.07 2.3 
8-75 28.7 205 205 1.63 0.90 11.7 0.41 0.07 2 4 
0-00 28.9 230 230 2.07 0.90 9.7 0.30 -0.01 £4 
8.65 29.0 250 250 £.13 0.65 11.0 0.32 0.03 2.4 
0.90 29.2 254 254 2.12 0.83 9.4 0.27 -0.02 2.4' 
0.85 29.4 254 254 2.10 0.63 10.1 0.29 0.00 2.4 
9.00 29.5 247 247 1.99 0.61 10.6 0.31 0.02 2,4 
8-05 29.7 235 235 1.90 0.61 11.3 0.35 0.03 £.4 
8.10 28.9 221 221 1.70 0.77 11.5 0.37 0.04 2.4 
8.15 30.0 213 213 1.64 0.77 il.4 0.39 0.03 2.4 
9.20 30.2 205 205 1.56 0.77 11.4 0.40 0.03 2.4 
8-25 30.3 191 191 1.54 0.60 11.5 0.43 0.04 2.4 
8.30 30.5 173 173 1.50 0.67 12.0 0.50 0.06 3.2 
8.35 30.7 157 156 1.45 0.92 11.7 0.54 0.05 3.2 
8.^0 30.8 144 144 1.15 0.60 11.9 0.60 0.06 3.2 
8.45 31.0 136 136 1.15 0.64 12.0 0.64 0.06 3.2 
8.50 31.2 131 131 i;i3 0.66 8.2 0.45 -0.15 3.2 



CPTA3 : ft-; ; iSe:37 

DEPTH DEPTH TIP RESISTANCE CORRECTED TIP LOCAL FRICTION FRICTION RATIO PORE PRESSURE P P RATIO DIFF P P RATIO INaiNATlON 
leters feet Qc tsf Qt tsf Fs tsf Fs/Qc i PM psi Pw/Qc X (Pw-Ffi)/Qc X I deg 

IN 31.3 127 127 1.20 0.95 8.8 0.50 -0.12 3.2 
31.5 111 112 1.16 1.04 9.5 0.61 -0.10 3.2 

S.b5 31.7 103 103 1.11 1.06 11.4 0.79 0.02 3,3 
9.70 31.8 100 101 1.05 1.04 12.0 0.86 0.06 3.3 
9.75 32.0 95 95 1.01 1.06 12.3 0.94 0.08 3.3 
9.60 32.2 90 90 1.02 1.13 12.9 1.03 0.13 3.3 
9.85 32.3 79 79 1.16 1.50 12.7 1.16 0.12 3.3 
9.90 32.5 49 49 1.30 2.67 12.7 1.68 0.16 3.3 
9.95 32.8 24 24 0.99 4.17 14.0 4.26 0.75 3.3 

10.00 32.8 17 17 0.54 3.27 19.2 8.32 5.30 3.3 
10.05 33.0 13 14 0.23 1.68 36.8 19.73 13.47 3.3 
10.10 33.1 13 13 0.23 1.79 60.1 34,39 27.68 3.3 
10.15 33.3 12 13 0.25 2.07 68.7 41.56 34.41 3.3 
10.20 33.5 12 13 0.26 2.21 62.4 38.05 30.81 3.3 
10.25 33.6 12 12 0.29 2.51 59.4 36.72 29.33 3.3 
10.30 33.8 11 12 0.30 2.64 58.4 37.20 29.54 3.3 
10.35 34.0 12 13 0.30 2.51 63.1 38.17 30.85 3.3 
10.40 34.1 12 13 ? •) 54,7 32,96 25.6-» 3.3 
10.45 34.3 11 12 •) •) 64.8 41.61 33.75 3.8 

WRITE NUMBER OF RODS USED 



COMOCO IMC 

Qperat or :MIKE KfiSL CPT Date 06: 37 
On Site Loc:A--3 Cone Use(d : £93 

Job No. : 1 Water table ( feet ) ! C.' .£96586 
Tot . Unit Wt. (avg) : 150 pcf i 
DEPTH Oc (avg) Fs (avg) Rf (avg) SIGV SOIL BEHAVIOUR TfPE 

1 
1 

c
r LL

I 

PHI SPT Su 
(leters) (feet) (tsf) (tsf) (*) (tsf) (*) deg. N tsf 

0.30 1 39.03 0.39 0.98 0.04 silty sand to sandy silt 80-90 )48 13 UNDEFIfO 
0.80 2 43.83 0.28 0.80 0.11 silty sand to sandy silt 70-80 48-48 14 UNDEFINED 
0.95 3 19.57 0.28 1.45 0.18 sandy silt to clayey silt UNDFND UNDFD 7 1.9 
1.35 4 14.63 0.18 1.08 0.23 sandy silt to clayey silt UNOFND UNDFD 8 1.4 
1.55 5 80.50 0.33 0.55 0.27 sand to silty sand 70-80 44-48 14 UNDEFDCD 
1.85 8 81.83 0.58 0.88 0.32 sand to silty sand 70-80 44-48 20 UNDEFINED 
2.15 7 125.87 0.71 0.57 0.38 sand 80-90 48-48 24 UNDEFICD 
2.45 8 98.87 0.84 0.85 0.40 sand to silty sand 70-80 44-48 24 UNDEFINED 
2.75 9 117.00 0.73 0.83 0.45 sand 80-90 44-48 22 LNDEFIfO 
3.05 10 101.00 0.73 0.73 0.49 sand to silty sand 70-80 44-46 2* UNDEFINED 
3.35 11 131.17 0.85 0.85 0.53 sand 80-90 44-48 25 UNDEFIfO 
3.85 12 129.17 0.88 0.87 0.57 sand 80-90 44-46 25 UNDEFIfO 

3.95 13 131.33 0.88 0.88 0.82 sand 80-90 44-48 25 UNDEFINED 

4.25 14 119.83 0.83 0.89 0.88 sand to silty sand 70-80 42-44 29 UNDEFINED 
4.55 15 50.00 0.45 0.89 0.70 silty sand to sandy silt 50-80 38-40 18 UNDEFINED 

4.85 18 124.33 0.98 0.78 0.75 sand to silty sand 70-80 42-44 30 UNDEFINED 

5.15 17 294.83 2.34 0.79 0.79 sand )90 46-48 >50 UNDEFINED 

5.45 18 335.87 2.97 0.68 0.83 sand )90 48-48 >50 UNDEFINED 

5.75 19 338.50 3.15 0.94 0.88 sand )90 48-48 )50 UNDEFINED 

8.05 20 303.17 2.85 0.94 0.92 sand >90 48-48 >50 UNDEFINED 

8.40 21 278.43 2.82 0.94 0.97 sand )90 44-48 >50 UNDEFINED^ 

8.70 22 345.87 3.18 0.91 1.01 sand )90 48-48 >50 UNOEFINEDS 
7.00 23 359.17 3.75 1.04 1.08 sand >90 48-48 >50 UNDEFIfO 

7.35 24 281.00 2.43 0.93 1.10 sand >90 44-48 >50 UNDEFINED 

7.85 25 192.33 1.78 0.93 1.15 sand 80-90 42-44 37 UNDEFIfO 

7.95 28 202.17 1.98 0.98 1.19 sand 80-90 42-44 39 UNDEFINED 

8.25 27 189.17 1.79 1.08 1.23 sand 70-80 42-44 32 UNDEFINED 

8.55 28 168.17 1.87 0.89 1.28 sand 80-90 42-44 38 UNDEFINED 

8.85 29 209.33 1.94 0.93 1.32 sand 80-90 42-44 40 UNDEFllO 

9.15 30 237.33 1.91 0.80 1.38 sand 80-90 42-44 45 UNDEFINED 

9.45 31 187.87 1.40 0.83 1.41 sand 70-80 40-42 32 UNDEFINED 

9.75 32 111.17 1.11 1.00 1.45 sand to silty sand 80-70 38-40 27 UNDEFINED 

10.05 33 45.33 0.88 1.93 1.49 sandy silt to clayey silt UNDFND UNDFD 17 4.2 

10.35 34 12.00 0.27 2.28 1.54 clayey siit to silty clay UNDFND UNDFD 8 .9 

Dr - All sands (Jaiiolkoxski et al. 1985) PHI - Robertson and Caipanella 1983 Su: Nl<= 10 

"•* Note: For interpretation purposes the PLOTTED CPT PROFILE should be used Hith the TABULATED OUTfVT froi CPTINTRl (v 3.0A) 
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SOUNDING DftTft IN FILE CPT-P9 

OPERftTOR : MIKE KPSL 

CONE ID : 293 

Lonoco, Inc. 

01-25-91 08:07 

LOCPTION : 0-9 

JOB No. : 1 

DEPTH DEPTH TIP RESISTANCE CORRECTED TIP LOCAL FRICTION FRICTION RATIO PORE PRESSURE P P RATIO DIFF P P RATIO INCLINATION leters feet Qc tsf Qt tsf Fs tsf Fs/Oc * Pv psi Pw/Qc * (P»«-Ph)/Qc * 
• • ' • 4 w i 1 4 1 

1 deg 

Baseline -298 -1.96 -3.4 0.1 

0.05 0.2 30 30 0.18 0.62 0.0 0.00 0.00 0.0 
0.10 0.3 42 42 0.29 0.70 -0.2 -0.04 -0.04 0.1 
0.15 0.5 40 40 0.39 0.96 -0.4 -0.08 -0.06 0.0 
0.20 0.7 43 43 0.44 1.02 -0.5 -0.09 -0.09 0.0 
0.25 0.8 38 38 0.44 1.16 -0.5 -0.10 -0.10 0.0 
0.30 1.0 31 31 0.41 1.32 -0.3 -0.07 -0.07 0.0 
0.35 1.1 40 40 0.43 1.07 -2.8 -0.50 -0.50 0.0 
0.M 1.3 38 38 0.45 1.19 -1.2 -0.22 -0.22 0.0 
0.45 1.5 37 57 0.23 0.62 -1.2 -0.24 -0.24 0.0 
0.50 1.6 30 30 0.15 0.49 -1.2 -0.28 -0.28 0.0 
0.55 1.8 19 19 0.12 0.63 -0.5 -0.19 -0.19 0.0 
0.60 2.0 27 27 0.12 0.44 -0.2 -0.07 -0.07 0.0 
0.65 2.1 21 21 -0.01 -0.03 -0.2 -0.08 -0.08 0.0 
0.70 2.3 28 28 -0.01 -0.05 -0.5 -0.13 -0.13 0.0 
0.75 2.5 15 15 0.05 0.31 0.1 0.07 0.07 
0.80 2.6 8 8 0.09 1.06 0.4 0.35 0.35 
0.65 2.8 5 5 0.11 2.06 0.4 0.60 0.60 
0.90 3.0 6 6 0.14 2.33 0.4 0.50 0.50 0.0 
0.95 3.1 11 11 0.18 1.68 -3.1 -2.04 -2.04 0.0 
1.00 3.3 13 13 0.23 1.76 -6.8 -3.80 -3.80 0.0 
1.05 3.4 14 14 0.17 1.27 -8.0 -4.21 -4.21 0.0 
1.10 3.6 14 14 0.20 1.49 -9.3 -4.89 -4.89 0.0 
1.15 3.8 14 14 0.21 1.47 -10.6 -5.29 -5.29 0.0 
1.20 3.9 21 21 0.15 0.71 -10.3 -3.51 -3.51 0.0 
1.25 4.1 30 30 0.17 0.57 -10.5 -2.54 -2.54 0.0 
1.30 4.3 41 41 0.19 0.47 -7.8 -1.37 -1.37 0.0 
1.35 4.4 48 48 0.25 0.52 -0.2 -0.03 -0.03 0.0 
1.40 4.6 53 54 0.31 0.57 1.1 0.15 0.15 0.0^ 
1.45 4.8 55 55 0.26 0.47 1.2 0.16 0.16 0.0 
1.50 4.9 55 55 0.29 0.53 1.3 0.17 0.17 0.0 
1.55 5.1 53 53 0.22 0.42 1.4 0.19 0.19 0.0 
1.60 5.2 61 61 0.21 0.35 1.4 0.17 0.17 0.0 
1.65 5.4 87 87 0.27 0.31 1.1 0.09 0.09 0.0 
1.70 5.6 107 107 0.39 0.37 0.6 0.04 0.04 0.0 
1.75 5.7 110 110 0.40 0.36 0.9 0.06 0.06 0.0 
1.80 5.9 103 103 0.34 0.33 1.5 0.11 0.11 0.0 
1.85 6.1 105 105 0.33 0.32 1.5 0.11 0.11 0.0 
1.90 6.2 103 103 0.35 0.34 1.7 0.12 0.11 0.0 
1.95 6.4 99 99 0.40 0.41 1.7 0.13 0.12 0.0 
2.00 6.6 96 98 0.43 0.45 1.8 0.14 0.12 0;^ 



CPT-fl9 : 0-9 : 01-£5-91 06:07 POGE 

DEPTH DEPTH 
•eters feet 

10 
8,15 
2.20 
2.25 
2.30 
2.35 
2.40 
2.45 
2.50 
2.55 
2.60 
2.65 
2.70 
2.75 
2.80 
2.85 
2.80 
2.95 
3.00 
3.05 
3.10 
3.15 
3.20 
3.25 

3.40 
3.45 
3.50 
3.55 
3.60 
3.65 
3.70 
3.75 
3.80 
3.85 
3.90 
3.95 
4.00 
4.05 
4.10 
4.15 
4.20 
4.25 
4.30 
4.35 
4.40 
4.45 
4.50 

# 

6.7 
6.9 
7.1 
7.2 
7.4 
7.5 
7.7 
7.9 
8.0 
8.2 
8.4 
8.5 
8.7 
6.9 
9.0 
9.2 
9.4 
9.5 
9.7 
9.8 
10.0 
10.2 
10.3 
10.5 
10.7 
10.6 
11.0 
11.2 
11.3 
11.5 
11.6 
11.8 
12.0 
12.1 
12.3 
12.5 
12.6 
12.8 
13.0 
13.1 
13.3 
13.5 
13.6 
13.8 
13.9 
14.1 
14.3 
14.4 
14.6 
14.8 

Qc tsf 

100 
103 
105 
103 
100 
98 
92 
96 
104 
97 
111 
105 
92 
119 
135 
136 
140 
143 
150 
144 
141 
136 
141 
143 
155 
185 
219 
252 
245 
230 
216 
204 
199 
186 
192 
241 
254 
226 
204 
183 
208 
284 
326 
342 
357 
413 
443 
429 
424 
404 

Qt tsf 

100 
103 
105 
103 
100 
99 
92 
96 
104 
97 
111 
105 
92 
119 
135 
136 
140 
143 
150 
144 
141 
136 
141 
143 
155 
185 
219 
252 
245 
230 
216 
204 
199 
186 
192 
241 
254 
226 
204 
183 
208 
284 
326 
342 
357 
413 
443 
428 
424 
404 

LOCflL FRICTION FRICTION RATIO PORE PRESSURE P P RATIO DIFF P P RATIO INCLINATIO 
Fs tsf Fs/Qc X Pw psi Pw/Qc X (Pw-Ph)/Qc X I deg 

0.48 0.48 2.1 0.15 0.13 0.0 
0.50 0.48 2.1 0.14 0.12 0.0 
0.52 0.50 2.1 0.14 0.11 0.0 
0.50 0.48 2.1 0.15 0.11 0.0 
0.54 0.54 0.17 0.13 0.0 
0.52 0.53 2.4 0.17 0.13 0.1 
0.47 0.51 c« ̂  0.19 0.13 0.1 
0.41 0.43 2.6 0.20 0.14 0.0 

- 0.51 0.49 2.5 0.17 0.11 0.0 
0.56 0.58 1.9 0.14 0.07 0.0 
0.64 0.58 C 0.17 0.10 0.0 
0.66 0.63 2.4 0.16 0.09 0.0 
0.65 0.71 3.2 0.25 0.16 0.0 
f - 0.58 2.5 0.15 0.08 0.0 
0.70 0.52 1.3 0.07 -0.00 0.0 
0.74 0.54 2.7 0.14 0.07 0.0 
0.73 0.52 2.4 0.12 0.05 0.0 
0.73 0.51 3.0 0.15 0.08 0.0 
0.76 0.52 3.2 0.15 0.08 0.0 
0.79 0.55 3.4 0.17 0.09 0.0 
0.85 0.60 3.4 0.17 0.09 0.0 
0.87 0.64 3.4 0.18 0.08 0.0 
0.63 0.59 3.4 0.17 0.08 0.0 
0.81 0.57 3.4 0.17 0.07 0.0 
0.75 0.48 3.0 0.14 0.04 0.1 
0.77 0.42 v» 0 0.03 -0.05 0.1 
1.11 0.51 -0.09 -0.16 0.1 
1.45 0.58 1.0 0.03 -0.03 0.1 
1.43 0.58 2.7 0.08 0.01 0.1 
1.50 0.65 3.1 0.10 0.02 0.1 
1.42 0 66 -2.2 -0.07 -0.15 0.1 
1.47 0.72 1.4 0.05 -0.04 0.1 
1.45 0.73 2.0 0.07 -0.02 0.1 
1.15 0.62 3.0 0.11 0.01 0.1 
1.05 0.55 3.4 0.13 0.03 0.1 
1.39 0.58 3.4 0.10 0.02 0.1 
1.73 0.68 3.7 0.10 0.02 0.1 
1.77 0.79 3.7 0.12 0.02 0.1^ 
1.46 0.72 3.4 0.12 0.01 0.1 
1.00 0.55 3.7 0.15 0.03 0.1 
0.90 0.44 4.0 0.14 0.03 0.1 
1.39 0.49 -3.8 -0.10 -0.18 0.1 
1.96 0.60 -5.7 -0.13 -0.20 0.1 
2.25 0.66 -3.0 -0.06 -0.13 0.1 
2.16 0.60 -0.9 -0.02 -0. 09 0.1 
2.52 0.61 -1.3 -0.02 -0.08 0.1 
2.91 0.66 -4.9 -0.08 -0.14 0.1 
3.19 0.74 -3.5 -0.06 -0.12 0.1 
2.93 0.69 -1.7 -0.03 -0.09 0.1 
3.15 0.78 -0.5 -0.01 -0.08 0.1 



CPT-A9 A-9 01-25-91 08:07 PftGE 

DEPTH DEPTH 
leters feet 

TIP RESISTANCE CORRECTED TIP LOCAL FRICTION FRICTION RATIO PORE PRESSURE P P RATIO DIF P P RATIO 
Fs tsf Fs/Qc i Pw Dsi Pw/Qc X (Pw-Atil/Qc X 

-«.02 
-«.0a 
-0.K 
-e.03 
-0.0E 
-0.01 
-0.01 
0.01 

-0.08 
-0.11 
-0.03 
0.00 

-0.03 
0.02 
0.04 
0.03 
0.03 
0.02 
0.05 
0.05 

-0.03 
0.03 
0.04 
0.06 
0.03 

-0.01 
0.01 
0.03 

-0.02 
0.05 
0.05 
0.02 

-0.01 
0.01 
0.01 

-0.00 
0.02 
0.01 
0.02 
0.02 

-0.02 
-0.00 
0.01 
0.02 
0.04 
0.04 
0.01 
0.02 
0.03 
0.03 

4.55 14.9 361 361 2.81 0.78 2.7 0.05 
4.60 15.1 350 350 2.75 0.78 3.0 0.06 
4.65 15.3 350 350 2.73 0.78 2.9 0.06 
4.70 15.4 333 333 2.73 0.82 2.9 0.06 
4.75 15.6 307 307 2.51 0.82 3.4 0.08 
4.80 15.7 282 282 2.33 0.82 3.7 0.10 
4.85 15.9 269 269 1.94 0.72 3.8 0.10 
4.90 16.1 270 270 1.81 0.67 4.7 0.12 
4.95 16.2 291 291 1.98 0.68 1.2 0.03 
5.00 16.4 290 290 2.23 0.77 0.0 0.00 
5.05 16.6 261 261 2.10 0.80 3.4 0.09 
5.10 16.7 244 244 1.86 0.76 4.7 0.14 
5.15 16.9 238 238 1.79 0.75 3.8 0.12 
5.20 17.1 243 243 1.76 0.72 5.3 0.16 
5.25 17.2 232 232 1.80 0.78 6.0 0.19 
5.30 17.4 231 231 1.82 0.79 6.0 0.19 
5.35 17.6 2'28 229 1.77 0.77 5.8 0.18 
5.40 17.7 183 183 1.28 0.70 5.5 0.22 
5.45 17.9 161 161 0.81 0.50 6.3 0.28 
5.50 18.0 196 1% 0.90 0.46 6.6 0.24 
5.55 16.2 228 228 1.33 0.58 4.4 0.14 
5.60 18.4 244 244 1.63 0.67 6.2 0.18 
5.65 18.5 240 240 1.65 0.69 6.7 0.20 
5.70 18.7 235 235 1.49 0.63 7.5 0.23 
5.75 18.9 249 250 1.59 0.64 6.6 0.19 
5.80 19.0 267 267 1.81 0.68 5.4 0.15 
5.85 19.2 264 264 2.01 0.76 6.0 0.16 
5.90 19.4 265 265 2.01 0.76 7.0 0.19 
5.95 19.5 267 267 2.08 0.78 5.0 0.14 
6.00 19.7 258 258 1.84 0.71 7.7 0.21 
6.05 19.8 277 276 2.05 0.74 7.9 0.20 
6.10 20.0 309 309 2.35 0.76 6.9 0.16 
6.15 20.2 281 281 2.22 0.79 5.6 0.14 
6.20 20.3 278 278 2.25 0.81 6.6 0.17 
6.25 20.5 288 288 2.25 0.78 6.5 0.16 
6.30 20.7 275 275 2.28 0.83 6.3 0.17 
6.35 20.8 284 284 2.22 0.78 7.3 0.18 
6.40 21.0 278 279 2.22 0.80 7.0 0.18 
6.45 21.2 279 280 1.73 0.62 7.3 0.19 
6.50 21.3 277 277 1.89 0.68 7.3 0.19 
6.55 21.5 281 281 1.93 0.69 6.0 0.15 
6.60 21.7 273 273 2.16 0.79 6.6 0.17 
6.65 21.8 282 282 2.30 0.82 7.4 0.19 
6.70 22.0 259 259 2.10 0.81 7.6 0.21 
6.75 22.1 241 241 1.87 0.78 8.4 0.25 
6.80 22.3 249 249 1.73 0.70 8.6 0.25 
6.85 22.5 264 264 1.77 0.67 7.6 0.21 
6.90 22.6 270 270 2.02 0.75 7.9 0.21 
6.95 22.8 282 282 2.09 0.74 6.3 0.21 
7.00 23.0 273 273 1.87 0.69 8.6 0.23 

miNATION 

'» 
0.1 
0.1 
0.1 
0.1 
0.1 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.3 
0.3 
0.3 
0.3 
0.3 
0.3 

0.3 
0.3 
0.3 
0.3 
0.3 
0.3 
0.3 
0.3 
0.7 
0.7 
0.7 
0.7^ 
0.7 
0.7 
0.7 
0.7 
0.7 
0.7 
0.7 
0.7 
0.7 
0.7 
0.7 



CPT-fl9 : fi-9 : 01-25-91 08:07 PPlGE 

DEPTH DEPTH TIP RESISTRNCE CORRECTED TIP LOCflL FRICTION FRICTION RATIO PORE PRESSURE P P RATIO DIFF P P RATIO INCLINATION 
•eters feet Qc tsf Ot tsf Fs tsf Fs/Qc X Pw psi Pw/Qc X (Pw-Ph)70c X I deg 

23.1 297 297 2.01 0.68 8.8 0.21 0.03 0.7 
^10 23.3 326 326 2.42 0.74 7.9 0.18 0.01 0.7 

7.15 23.5 328 328 2.76 0.84 7.9 0.17 0.01 0.7 
7.ae 23.6 318 318 2.85 0.90 8.6 0.19 0.02 0.7 
7.25 23.8 291 291 2.62 0.90 9.2 0.23 0.04 0.8 
7.30 23.9 263 263 2.31 0.88 9.6 0.26 0.05 0.9 
7.35 24.1 257 257 2.14 0.83 9.6 0.27 0.05 0.9 
7.40 24.3 242 242 2.05 0.85 8.6 0.26 0.02 0.9 
7.45 24.4 234 234 1.57 0.67 9.1 0.28 0.03 0.9 
7.50 24.6 229 229 1.52 0.67 9.3 0.29 0.04 0.9 
7.55 24.8 229 22'9 1.50 0.65 7.9 0.25 -0.01 0.9 
7.&0 24.9 248 248 1.62 0.65 8.5 0.25 0.01 1.0 
7.fc5 25.1 261 261 1.85 0.71 8.3 0.23 0.00 1.0 
7.70 25.3 275 275 2.03 0.74 8.7 0.c3 0.01 1.0 
7.75 25.4 262 263 1.99 0.76 8.9 0.25 0.01 1.0 
7.80 25.6 263 263 1.85 0.70 10.2 0.28 0.05 1.0 
7.85 25.8 277 278 2.01 0.72 9,5 0.25 0.03 1.0 
7.90 25.9 288 288 2.24 0.78 9.2 0.23 0.02 1.0 
7.95 26.1 280 280 2.47 0.88 9.2 0.24 0.01 1.0 
8.00 26.2 260 260 2.31 0.89 10.0 0.28 0.03 1.0 
8.05 26.4 231 231 1.93 0.84 10.3 0.32' 0.05 1.0 
8.10 26.6 219 219 1.64 0.75 10.2 0.33 0.04 1.0 
8.15 26.7 218 219 1.49 0.68 10.2 0.34 0.04 1.0 
8.20 26.9 221 221 1.42 0.64 8.5 0.28 -0.02 1.0 
6.25 27.1 229 230 1.59 0.69 9.1 0.29 0.00 1.5 

27.2 237 237 1.75 0.74 8.9 0.27 -0.01 1.2 
W 27.4 217 217 1.70 0.78 9.9 0.33 0.0c 1.2 
8.40 27.6 204 205 1.54 0.75 10.8 0.38 0.05 1.5 
8.45 27.7 191 191 1.18 0.62 10.9 0.41 0.06 1.3 
8.50 27.9 172 172 1.24 0.72 10.4 0.44 0.04 1.3 
6.55 28.1 138 138 1.08 0.78 7.5 0.39 -0.11 1.4 
8.60 28.2 129 129 0.84 0.65 9.8 0.55 0.01 1.4 
8.65 28.4 156 156 0.89 0.57 10.1 0.46 0.02 1.4 
8.70 28.5 181 181 1.11 0.62 1.4 0.06 -0.33 1.4 
8.75 28.7 194 194 1.22 0.63 6.2 0.23 -0.13 1.4 
8.80 28.9 199 199 1.25 0.63 10.2 0,37 0.01 1.4 
8.85 29.0 199 199 1.31 0.66 10.9 0.39 0.03 1.8 
8.90 29.2 192 192 1.34 0.70 11.2 0.42 0.04 l.B ^ 
8.95 29.4 179 180 1.25 0.70 10.5 0.42 0.02 1.8 
9.00 29.5 164 165 1.20 0.73 11.2 0.49 0.04 1.8 
9.05 £•9.7 155 155 1.18 0.76 11.4 0.53 0.05 1.8 
9.10 29.9 153 154 1.21 0.79 11.2 0.52 0.04 1.8 
9.15 30.0 146 146 1.24 0.85 11.5 0.57 0.05 1.8 
9.20 30.2 136 137 1.11 0.81 6.6 0.45 -0.10 1.8 
9.25 30.3 127 127 1.04 0.82 11.9 0.67 0.08 1.6 
9.30 30.5 123 123 0.98 0.80 12.3 0.72 0.10 1.8 
9.35 30.7 118 118 0.97 0.82 10.0 0.61 -0.04 1.8 
9.40 30.8 108 108 0.91 0.84 12.2 0.81 0.10 1.8 
9.45 31.0 99 99 0.65 0.65 1 i 0.95 0.17 1.8 
9.50 31.2 103 103 0.66 0.64 12.3 0.87 0.10 1.8 



CPTEA E-1Z14 ll-EiZi-91 14:38 PAGE 

DEPTH DEPTH TIP RESISTANCE CORRECTED TIP LXflL FRICTION FRICTION RATIO PORE PRESSURE P P RATIO DIFF P P RATIO INCLINATION •eters feet Qc tsf (?t tsf Fs tsf Fs/Qc X Pw psj Pw/Qc i (Pw-Ph)/Qc % I deg 

7.05 23.1 322 322 2.34 0.73 4.0 0.09 -0.07 0.1 7.10 23.3 309 309 2.23 0.72 4.2 0.10 -0.08 0.1 7.15 23.5 301 301 2.23 0.74 4.4 0.10 -0.08 0.1 
7.80 23.6 300 300 2.42 0.81 4.5 0.11 -0.07 

Vt i 

0.1 7,25 23.8 270 270 2.32 0.86 4.6 0.12 -0.08 0.2 
7.30 23.9 241 241 1.95 0.81 4.8 0.14 -0.09 0.1 
7.35 24.1 230 230 1.71 0.74 5.0 0.16 -0.09 0,2 
7M 24.3 218 218 1.53 0.70 5.1 0,17 -0.09 0.2 
7.« 24.4 228 228 1.60 0.70 5.1 0.16 -0.09 0.2 
7.50 24.6 224 224 1.66 0.74 4.9 0.16 -0.10 0.2 
7.55 24.8 191 191 1.31 0.69 4.8 0.18 -0.12 0.2 
7.t0 24.9 186 186 1.19 0.64 5.0 0.19 -0.12 0.1 
7.65 25.1 217 217 1.18 0.54 5.0 0.17 -0.11 0.2 
7.70 25.3 205 205 1.28 0.62 4.9 0.17 -0.12 0.2 
7.75 25.4 166 166 1.08 0.65 5.1 0.22 -0.14 0.2 
7.80 25.6 167 167 1.06 0.63 5.4 0.23 -0.13 0.2 
7.85 25.8 170 170 1.16 0.68 5.4 0.23 -0.13 0.2 
7.90 25.9 164 164 1.22 0.74 5.5 0.24 -0.14 0.2 
7.95 26.1 151 151 1.05 0.70 5.7 0.27 -0.14 0.2 
8.00 26.2 135 135 0.91 0.68 6.1 0.33 -0.14 0.2 
8.05 26.4 142 142 0.85 0.60 6.3 0.32 -0.13 0.^ 
8.10 26.6 162 162 0.88 0.54 5.6 0.25 -0.15 di 8.15 26.7 206 206 1.23 0.60 5.7 0.20 -0.11 di 
8.20 26.9 219 219 1.54 0.70 5.0 0.16 -0.13 0.2 
8.25 27.1 206 206 1.56 0.76 5.4 0.19 -0.13 0.2 
8.30 27.2 211 211 1,40 0.66 5.7 0.19 -0.12 0.2 
8.35 27.4 229 229 1.61 0.70 6.3 0.20 -0.09 0.2 
8.40 27.6 235 235 1,75 0.75 6.3 0.19 -0.09 0.2 
8.45 27.7 218 218 1.70 0.78 6.4 0.21 -0.10 0.2 
8.50 27.9 205 205 1.54 0.75 6.9 0.24 -0.09 0.2 
8.55 28.1 195 196 1.43 0.73 6.9 0.25 -0.10 0.2 
8.60 28.2 179 179 1.25 0.70 7.0 0.28 -0.11 0.2 
8.65 28.4 169 169 0.88 0.52 7.1 0.30 -0.11 0.2 
8.70 28.5 169 170 0.93 0.55 6.4 0.27 -0.14 0.2 '• 
8.75 28.7 175 175 1.07 0.61 7.0 0.29 -0.12 0.2 
8.80 28.9 179 179 1.20 0.67 7.2 0.29 -0.11 0.2 
8.85 29.0 182 182 1.23 0.68 7.4 0.29 -0.10 0.2 
8.90 29.2 174 174 1.28 0.74 7.6 0.31 -0.10 0.2 
8.95 29.4 166 166 1.17 0.70 7.6 0.34 -0.10 0.2 
9.00 29.5 157 157 1.09 0.69 8.0 0.37 -0.10 0.2 
9.05 29.7 175 175 1.09 0.62 7,9 0.32 -0.10 0.2 
9.10 29.9 185 185 1.18 0.64 6.7 0.26 -0.14 0.2 
9.15 30.0 191 191 1.26 0.66 6.0 0.23 -0.17 0.2 
9.20 30.2 179 179 1.31 0.73 6.3 0.25 -0.17 0.2 
9.25 30.3 163 163 1.13 0.69 6.3 0.28 -0.18 0.2 
9.30 30.5 157 157 1.00 0.64 6.6 0.30 -0.18 0.2 
9.35 30.7 175 175 0.95 0.55 6.9 0.29 -0.15 0.2 1 
9.40 30.8 194 194 0.84 0.43 4.4 0.16 -0.24 0.2 " 
9.45 31.0 195 195 0.94 0.48 3.2 0.12 -0.28 0.2 
9.50 31.2 198 198 1.04 0.52 2.6 0.09 -0.30 0.2 



CPT-ft9 

DEPTH DEPTH 
leters feet 

-9 • • 01-^5-91 08:07 PAGE 5 

TIP RESISTANCE CORRECTED TIP LOCAL FRICTION FRICTION RATIO PORE PRESSURE P P RATIO DIFF P P RATIO INaiNATIC 
Oc tsf Qt tsf Fs tsf Fs/Qc * Pw psi PH/OC X (Pw-Ph)/Qc X I deg 

105 105 0.71 0.88 8.5 0.59 -0.17 1.8 
97 97 0.93 0.95 3.7 0.87 -0.59 1.8 
88 88- 0.89 1.08 9.9 0.87 -0.10 1.8 

1.8 100 101 0.83 0.83 11.5 0.88 0.08 
1.8 
1.8 

71 71 0.88 1.15 -7.3 -0.79 -1.87 1.8 
1.8 33 33 0.89 8.57 -5.9 -1.19 -3.88 
1.8 
1.8 

18 18 0.73 9.10 18.5 5.08 0.95 1.8 
19 19 0.87 1.99 55.5 89.80 83.50 1.9 
13 19 0.83 1.77 78.3 90.30 33.88 1.8 

1.8 18 13 0.88 1.85 75.9 99,98 38.09 
1.8 
1.8 

18 13 •> •} 88.5 51.18 93.99 1.8 
11 18 1 7 79.5 50.88 93.80 1.8 

55 31.3 
S,60 31.5 
9,65 31.7 
9.70 31.8 
9.75 38.0 
9.80 38.8 
9.05 38.3 
9.90 38.5 
9.95 38.8 

10.00 38.8 
10.05 33.0 
10.10 33.1 

WRITE NUMBER OF RODS USED 



COIMOCO I IMC 

Operator :MIKE KPSL CPT Date :01-25-91 iZiS: 07 
On Site Loc:fl--9 Cone Used : 293 
Job No. : 1 Water table ( feet ) I c :. 292588 
Tot . Urit Wt. (avg) : 150 pcf M 
DEPTH Oc (avg) Fs (avg) Rf (avg) SIGV SOIL BEHAVIOUR TYPE Eq - Dr PHI SPT s."' 

(leters) (feet) (tsf) (tsf) (*) (tsf) «) deg. N tsf 

0.30 1 37.33 0.38 0.18 0.04 silty sand to sandy silt 80-90 >48 12 UNDEFINED 
0.80 2 31.83 0.25 0.71 0.11 silty sand to sandy silt 80-70 44-48 10 UNDEFINED 
0.15 3 13.43 0.08 0.51 0.18 sandy silt to clayey silt UKDFND UNDFD 5 1.3 
1.25 4 17.87 0.11 1,07 0.23 sandy silt to clayey silt UNDFND UNDFD 7 1.7 
1.55 5 50.83 0.25 0.50 0.27 sand to silty sand 80-70 42-44 12 UNDEFINED 
1.85 8 15.50 0.32 0.34 0.32 sand 80-10 44-48 18 UNDEFINED 
2.15 7 101.33 0.45 0.44 0.38 sand 80-10 44-48 11 UNDEFlfO 
2.45 8 18.83 0.41 0.50 0.40 sand to silty sand 70-80 44-48 24 UNDEFINED 
2.75 1 109.83 0.85 0.51 0.45 sand to silty sand 80-10 44-48 28 UNDEFINED 
3.05 10 142.33 0.77 0.54 0.41 sand 80-10 44-48 27 UNDEFINED 
5.35 11 183.17 0.88 0.53 0.53 sand 80-10 44-48 31 UNDEFIICD 
3.85 12 • 224.33 1.45 0.85 0.57 sand )10 48-48 43 UNDEFINED 
3.15 13 217.17 1.42 0.88 0.82 sand >10 48-48 42 UNDEFIfO 
4.25 14 283.33 1.81 0.57 0.88 sand )10 48-48 >50 UNDEFINED 
4.55 15 412.33 2.12 0.71 0.70 gravelly sand to sand >10 >48 )50 UNDEFINED 
4.85 18 315.17 2.50 0.71 0.75 sand )10 48-48 >50 UNDEFINED 
5.15 17 285.87 1.18 0.74 0.71 sand )10 48-48 >50 UNDEFINED 
5.45 18 213.00 1.54 0.72 0.83 sand )10 44-46 41 UNDEFINED 
5.75 11 232.00 1.43 0.82 0.88 sand )10 44-48 44 UNDEFINED 
8.05 20 288.33 1.17 0.74 0.12 sand )10 44-48 >50 UNDEFINED 
8.40 21 284.71 2.28 0.71 0.17 sand >10 44-48 >50 UNDEFIIC^ 
8.70 22 275.17 2.02 0.73 1.01 sand )10 44-48 >50 UNDEFINH 
7.00 23 283.17 1.81 0.72 1.08 sand >10 44-48 >50 UNDEFICT 
7.35 24 217.14 2.44 0.82 1.10 sand >90 44-48 >50 UNDEFI^e 

7.85 25 240.50 1.81 0.70 1.15 sand 80-10 44-48 48 UNDEFIIO 
7.15 28 274.17 2.10 0.77 1.11 sand >10 44-48 >50 UNDEFINED 

6.25 27 221.87 1.73 0.75 1.23 sand 80-10 42-44 44 UNOEFIie 

8.55 28 113.17 1.41 0.73 1.28 sand 80-10 42-44 37 UNDEFINED 

8.85 21 178.33 1.10 0.83 1.32 sand 70-80 42-44 34 UNDEFINED 
1.15 30 184.83 1.24 0.75 1.38 sand 70-80 40-42 32 UNDEFINED 

1.45 31 118.50 0.14 0.80 1.41 sand to silty sand 80-70 40-42 28 UNDEFI>e 

9.75 32 13.00 0.77 0.82 1.45 sand to silty sand 50-80 38-40 22 UNDEFINED 

10.05 33 17.00 -5480.15 -32123.25 1.41 undefined UNDFND UNDFD UDF UNDEFINED 

Dr - All sands (JaiiolkOHski et al. 1185) PHI - Robertson and Caapanella 1183 Su: Nl<= 10 

»•** Note: For interpretation purposes the PLOTTED Cf'T PROFILE should be used with the TABULATED OUTPUT froi CPTINTRl (v 3.0^) 



File space: 190 i sounding 

Initial Baseline 
Qc Fs Pw Inc 

-1.96 -3.9 0.1 m 
Dep 

Qc 0 

FS 0.00 

Pw 0.0 

Inc 0.1 

Fl=Start FE=&asehne F3=Continue Fi=Printer Off F10=I)OS 



FIELD ACTIVITY LOG SHEET 

P«gc _4_ of J_ 
(conoco) 

Location: 

Site: 

Unit: 

•h . Town: 

^ Start Time: ^ ̂  End Tune: / (o SS^ 

Ck,'9A 5 O . State: 

L , Operators: 

Proj. Consultant: 

CU^v<a\Sor\ 

Company: Q>eg^ 

Date 
Start 
Time 

End 
Time Location Flic 

Cone 
Strat. Soil 

1— 
Water 

Mont. 
Well 

Depth 
(ft) 

Hole 
No. 

Reason for Stopping 
1. Tip Pressure 
2. Predetermined Depth 
3. Friction 
4. Inclination 
5. Hydraulic Pressure 

Grouting: 
F - Funnel 
T - Tubing 
D - Downhole Cbmmenls 

/wr /j<r^ \ O- r 
]S 2>(o A -1^ )Z5" 4.' ZL Jl LKV 

1 -X5-^1 \ - tS' /v5~cD 33' -a. 0 *' <i/<3=*.r> 

amr/cws725 
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SOUNDING DftTft IN FILE CPTfil5 01-25-92 14:43 

QPERftTGR : JIM DftNIELSON 

CONE ID : 293 

Conoco, Inc. 

LOCATION 

JOB No. 

ft-15 

1 

DEPTH DEPTH TIP RESISTANCE CORRECTED TIP LOCAL FRICTION FRICTION RATIO TORE PRESSURE P P RATIO DIFF P P RATIO INCLINATIO: i»ters feet Oc tsf Ot tsf Fs tsf Fs/Qc * P« psi Pv/Qc i (Pv-Phl/Qc X 
* * • 1 ^ I J 4 

I deg 

0.05 0.2 42 42 0.12 0.29 0.0 0.00 0.00 0.0 
0.10 0.3 29 29 0.15 8.52' 0.0 0.00 0.00 0.1 
0.15 0.5 23 23 0.15 0,65 0.0 0.00 0.00 0.8 e.£'0 0.7 20 20 0.18 0.90 -0.1 -0.04 -0.04 0.0 
0.ii5 0.8 16 16 0.16 0.89 -0.1 -0.04 -0.0t 0.0 
0.S0 1.0 16 16 0.10 0.63 -0. 1 -0.04 -0. 04 0.0 
0.35 l.l 10 10 0.05 0.50 -0.1 -0.07 -0.07 0.0 
0.^0 1.3 8 8 0.06 0.75 0.4 0.36 0.36 0.0 
0.« 1.5 6 6 0.05 0.83 1.2 1.44 1.44 0.0 
0.50 1.6 5 C 

J 0.01 0.20 2.4 3.46 3.46 0.0 
0.55 1.8 5 c 

•J 0.00 0.00 3.6 5.18 5.18 0.0 
0.&0 2.0 7 7 0.02 0.29 -0.3 -0.31 -0.31 0.0 
0. PJ 2.1 7 7 0.01 0.14 0.6 0.62 0.62 0.0 
0.70 2.3 6 6 0.01 0.17 1.0 1.20 1.20 0.0 
0.75 2.5 4 4 0.01 0.25 1.6 2.88 2.88 0.0 
0.80 2.6 25 25 0.01 0.04 0.0 0.00 0.00 0.0 
0.85 2.8 25 25 0.01 0.04 -0.3 -0.09 -0.09 A 
0.90 3.0 13 13 0.00 0.00 -0.3 -0.17 -0.17 w 
0.95 3.1 7 7 -0.02 -0.29 -0.4 -0.41 -0.41 0.0 
1.00 3.3 7 7 0.00 0.00 -0.3 -0.31 -0.31 0.0 
1.05 3.4 12 12 0.01 0.08 -0.3 -0.18 -0.18 0.0 
1.10 3.6 11 11 -0.01 -0.09 -0.1 -0.07 -0.07 0.1 
1.15 3.8 9 9 -0.03 -0.33 -0.1 -0.08 -0.08 0.1 
l.« 3.9 11 11 -0.02 -0.18 0.0 0.00 0.00 0.1 
1.25 4.1 7 7 -0.03 -0.43 0.0 0.00 0.00 0.1 
1.30 4.3 8 6 -0.01 -0.13 0.0 0.00 0.00 0.0 
1.35 4.4 5 5 -0.03 -0.60 0.0 0.00 0.00 0.1 
1.'|0 4.6 C 

U 5 -0.02 -0. 40 0.3 0.43 0.43 0.1 
1.45 4.8 9 9 -0.02 -0.22 0.3 0.24 0.24 0.1 
1.50 4.9 10 10 0.01 0.10 0.3 0.22 0.22 0.1 
1.55 5.1 8 8 0.07 0,88 0.5 0.45 0.45 0.1 
1.80 5.2 C 

J 
c 
J 0.08 1.60 0.6 0.86 0.86 0.1 

1.65 5.4 9 9 0.04 0.44 -3.9 -3.12 -3.12 8.0 
1.70 5.6 12 12 0.07 0.58 -4.7 -2.82 -2.8c' 0. 1 
1.75 5.7 16 16 0.14 0.88 -4.8 -2.16 -2.16 0.1 
1.80 5.9 21 21 0.05 0.24 -5.5 -1.89 -1.89 0.0 
1.85 b.l 29 29 0.08 0.28 -8.4 -2.09 -2.09 0.1 
1.90 6.2 34 34 0.09 0.26 -8.0 -1.69 -1.71 0.1 
1.95 6.4 40 40 0.13 0.32 -7.5 -1.35 -1.38 0.1 
£.00 6.6 47 47 0.17 0.36 -6.7 -1.03 -1.06 0.1 



CPTftl5 : A-15 : 01-c:5-9a 14:43 PAGE E 

DEPTH DEPTH TIP RESISTPNCE CORRECTED TIP LOCflL FRICTION FRICTION RATIO PORE PRESSURE P P RATIO DIFF P P RATIO INCLINATION 
leters feet Qc tsf Qt tsf Fs tsf Fs/Oc < P»< psi Pw/Qc X (Pw-ftil/Qc X I deg 

m 

^.05 6.7 51 51 0.21 0.11 -5.6 -0.79 -0.83 0.1 
£.10 6.9 51 51 0.21 0.39 -1.2 -0.56 -0.61 0.1 
£.15 7.1 59 59 0.21 0.11 -£.6 -0.32 -0.37 0.1 
£.£«! 7.£ 66 66 0.29 0.11 -1.0 -0.11 -0.16 0.1 
£.£•5 7.1 71 71 0.33 0.16 0.2 0.02 -0.01 0.1 
£.30. 7.5 73 73 0.37 ^ 0.51 1.0 0.10 0.01 0.1 
£.35 7.7 75 75 0.38 0.51 1.5 0.11 0.08 0.1 
£.10 7.9 75 75 0.37 0.19 1.7 0.16 0.09 0.1 
£.15 6.0 81 81 0.38 0.15 1.6 0.11 0.06 0.1 
£.50 8.£ 90 90 0.37 0.11 1.7 0.11 0.06 0.1 
£.55 8.1 91 91 0.13 0.17 1.9 0.15 0.07 0.1 
£.ci9 8.5 91 91 0.15 0.19 1.3 0.10 0.02 0.1 
£.b5 8.7 91 91 0.16 0.19 1.9 0.15 0.06 0.1 

C
O
 

8.9 105 105 0.18 0.16 £.£ 0.15 0.07 0.1 
£.75 9.0 118 118 0.57 0.18 2.2 0.13 0.06 0.1 
£.80 9.£ 121 121 0.61 0.19 £.£ 0.13 0.05 0.1 
£.85 9.1 120 120 0.60 0.50 2.5 0.11 0.05 0.1 
£.90 9.5 129 1£9 0.80 0.62 2.0 0.11 0.03 0.1 
£.95 9.7 120 120 0.86 0.72 2.3 0.11 0.01 0.1 
3.00 9.8 9£ 92 0.76 0.83 2.1 0.19 0.06 0.1 
3.05 10.0 81 81 0.63 0.75 £.7 0.23 0. 09 0.1 
3.10 10. £ 103 103 0.61 0.59 £.1 0.15 0.02 0.1 
3.15 10.3 126 126 0.66 0.52 0.2 0.01 -0.09 0.1 
3.C-0 10.5 125 125 0.71 0.57 1.0 0.06 -0.05 0.1 
3. £5 10.7 135 135 0.77 0.57 1.7 0.09 -0.02 0.1 
F3.30 10.8 121 1£1 0.81 0.67 2.3 0.11 0.01 0.1 
3.35 11.0 99 99 0.69 0.70 2.6 0.19 0.03 0.1 
3.10 11.2 89 89 0.55 0.62 2.9 0.23 0.06 0.1 
3.15 11.3 87 87 0.18 0.55 2.6 0.22 0.03 0.1 
3.50 11.5 81 81 0.36 0.11 2.0 0.18 -0.03 0.1 
3.55 11.6 69 69 0.13 0.62 2.6 0.27 0.02 0.1 
3.80 11.8 62 6£ 0.33 0.53 1.5 0.17 -0.11 0.1 
3.b5 1£.0 51 51 0.27 0.50 2.3 0.31 -0.03 0.1 
3.70 12.1 51 51 0.26 0.18 £.3 0.31 -0.01 0.1 
3.75 12.3 17 17 0.30 0.61 1.1 0.21 -0.20 0.1 
3.80 12.5 53 53 0.12 0.79 2.1 0.33 -0.05 0.1 
3.85 12.6 76 76 0.57 0.75 3.3 0.31 0.01 0.1 
3.90 12.8 105 105 0.63 0.60 3.2 0.22 0.02 0.1 
3.95 13.0 131 131 0.73 0.51 2.6 0.11 -0.02 0.1 
1.00 13.1 117 117 0.81 0.57 7 c 0.17 0.02 0.1 
1.05 13.3 155 155 0.93 0.60 3.8 0.18 0.03 0.1 
1.10 13.5 170 170 1.02 0.60 3.8 0.16 0.03 0.1 
1.15 13.6 193 193 1.11 0.59 3.6 0.13 0.01 0.1 
1.£0 13.8 211 £11 1.25 0.59 3.1 0.12 0.00 0.1 
1.£5 13.9 211 £11 l.C^ 0.61 2.9 0.10 -0.02 0.1 
1.30 11.1 826 £26 1.39 0.62 3.6 0.11 0.00 0.5 
1.35 11.3 £39 £39 1.13 0.60 2.6 0.08 -0.03 0.1 
1.10 11.1 211 211 1.18 0.61 £.6 0.08 -0.03 0.5 
1.15 11.6 277 £77 1.75 0.63 2.6 0.07 -0.03 0.5 
1.50 11.8 £81 281 1.72 0.61 2.9 0.07 -0.02 0.5 



CPTftlS : Pi-15 : 01-£5-9S 1A:43 PftGE 3 

DEPTH DEPTH TIP RESISTANCE CORRECTED TIP LOCAL FRICTION FRICTION RATIO PORE PRESSURE P P RATIO DIFF P P RATIO INaiNATION 
leters feet Oc tsf Qt tsf Fs tsf 

't.55 I'.. 9 CSC COS 1.79 
. JC "t.El? 15,1 C39 C34 

9.65 15.3 C'97 c97 1.53 
9.70 15.9 27E 27E 1.70 
9.75 15.6 359 St 1.89 
9.80 15.7 295 2t3 1.82 
9.85 15.9 233 233 1.75 
9.90 16.1 220 22-0 1.63 
9.95 16.2 222 222 1.55 
5.00 16.9 218 218 1.90 
5.05 16.6 225 225 1.95 
5.10 16.7 291 291 1.92 
5.15 16.9 2t5 295 1.73 
5.20 17.1 S9 259 1.96 
5.25 17.2 229 229 1.9^ 
5.30 17.9 1 66 1 66 1.67 
5.35 17.6 159 159 1.12 
5.90 17.7 173 173 1.08 
5.95 17.9 226 226 1.37 
5.50 18.0 2 36 238 1.20 
5.55 18.2 S3 253 1.90 
5.60 18.9 272 272 1.71 
5.65 18.5 29 t 299 2.03 
5.:'0 18.7 2-91 2'91 2.10 
5.75 13.9 280 280 8.23 
5.80 19.0 283 283 2.29 
5.85 19.2 275 275 2.12 
5.90 19.9 272 272 1.92 
5.95 19.5 299 299 1.81 
6.00 19.7 396 396 2.26 
6.05 19.8 370 370 2.62 
6.10 20.0 363 3b3 2.68 
6.15 £0.2 909 909 £.99 
6.20 20.3 902 902 3.27 
6.S 385 385 3.37 
6 . 30 20.. 7 355 355 3.19 
6.S 20.8 339 339 2.78 
6.90 21.0 397 397 2.68 
6.95 21.2 369 369 2.88 
6.50 21.3 366 366 2.63 
6.55 81.5 356 356 2.85 
6.60 21.7 328 328 2.76 
6.6: 21.6 38 1 32 1 2.66 
6.70 22.0 301 301 2.78 
s. 75 22. 1 269 269 2.33 
6.80 22.3 251 251 8.00 
6.65 22.5 276 276 2.09 
6.90 ill.6 260 ib0 1.96 
6.95 22.6 267 867 1.9? 
7.00 23.0 300 300 2.07 

fOc * Pw psj Pw/Oc X (Pw-Phl/Qc X I 

0.70 3.2 0.09 -0.02 i 
0.65 2.2 0.07 -0.05 0.5 
0.62 2.7 0.08 -0.09 0.5 
0.63 2.5 0.07 -0.09 0.5 
0.72 2.6 0.07 -0.09 0.5 
0.79 2.9 0.09 -0.09 0.5 
0.75 2.9 0.09 -0.09 0.5 
0.79 3.6 0.12 -0.02 0.5 
0.70 3.6 0.12 -0.03 0.5 
0.69 3.7 0.12 -0.03 0.5 
0.69 9.2 0.13 -0.01 0.5 
0.59 9.3 0.13 -0.01 0.5 
0.71 9.9 0.15 -0.01 0.5 
0.77 9.5 0.13 -0.01 0.5 
0.89 9.9 0.16 0.00 0.5 
0.90 5.1 0.20 0.01 0.5 
0.70 5.9 0.29 0.02 0.5 
0.62 5.5 0.23 0.02 0.7 
0.61 3.6 0.11 -0.05 0.7 
0.50 1.6 0.05 -0.11 0.7 
0.55 2.6 0.07 -0.06 0.7 
0.63 3.6 0. 10 -0.05 0.7 
0.69 9.2 0.10 -0.03 0.7 
0.72 9.9 0.12 -0.01 0.7 
0.80 5.5 0.19 -0.00 
0.81 5.6 0.19 -0.00 m 
0.77 5.6 0.15 -0.00 o 
0.71 5.8 0.15 0.00 0.7 
0.61 5.8 0.19 -0.00 0.7 
0.65 9.9 0.09 -0.03 0.8 
0.71 9.9 0.10 -0.0c 0.8 
0.79 5.2 0.10 -0.0£ 0.S 
0.73 5.5 0.10 -0.01 1.3 
0.81 5.2 0.09 -0.02 l.l 
0.88 5.3 0.10 -0.02 1.1 
0.90 5.2 0.11 -0.02 1.2 
0.82 5.9 0.11 -0.02 
0.77 5.5 0.11 -0.02 i $ c 

0.79 5.5 0.11 -0.02 1.2 
0.72 5.5 0.11 -0.02 1.2 
0.80 5.9 0.12 -0.02 1.2 
0.89 9.6 0.10 -0.05 1.2 
0.89 5.9 0.12 -0.03 1.2 
0.92 5.8 0.19 49.03 1.5 
0.88 6.2 0.17 -0.02 1.5 
0.80 6.5 0.19 -0.02 1.5 
0.76 6.8 0.18 -0.01 1.5 
0.75 6.3 0.17 -0.02 1.5 
0.71 6.8 0.18 -0.01 1.7 
0.69 6.5 0.16 -0.02 

# 



CPTH15 : 0-15 : 01-£5-9£ 1A:A3 PAGE 9 

DEPTH DEPTH TIP RESISTANCE CORRECTED TIP LOCAL FRICTION FRICTION RATIO PORE PRESSURE P P RATIO DIFF p p RflTIO INCLINATION 

tf Bter-5 feet Qc tsf Qt tsf Fs tsf Fs/Qc X PK psi P'w/Oc < (PV-PD/QC X I deg 

"K 23.1 230 230 2.32 0.80 6.8 0.17 -0.01 1.7 
7.10 23.3 273 2:'2 2.24 0.62 7.2 0.13 -0.01 1.7 
7.15 CJ. 5 262 262 2.20 0.64 7.5 0.21 -0.00 1.7 
7.20 23.6 255 255 2.21 0.87 7.8 0.22 0.01 1.7 
7.E'5 23.8 £36 £36 2.05 0.87 7.3 0.24 0.81 1.7 
7.30 23.3 217 217 1.87 0.86 8.0 0.27 0.01 1.3 
7.35 24.1 210 210 1.75 0.83 8.1 0.28 0.01 1.3 
7.40 24.3 204 204 1.66 0.32 6.1 0.23 0.01 1.3 
7.45 24.4 137 137 1.57 0.80 6.1 0.30 0.00 1.3 
7.50 24.6 130 130 1.08 0.57 8.3 0.31 0.01 1.3 
7.55 24.8 134 134 1.23 0.63 8.4 0.31 0.01 1.3 
7.60 24.3 130 130 1.28 0.67 C C 

J, J 0.21 -0.10 2.2 
7.65 ^ 1 Uw. i 136 136 1.37 0. 70 6.4 0.24 -0.07 2. £ 
7.70 25.3 186 186 1.33 0.75 7.1 0.27 -0.05 2.2 
7.75 ^•4 173 173 1.33 0.78 7.5 0.30 -0.04 2.2 
7.80 25.6 163 163 1.35 0.80 8.0 0.34 -0.02 2.2 
7.35 25.8 162 162 1.28 0.73 8.4 0.37 -0.01 C. C 

7.30 25.3 156 156 1.25 0.80 6.8 0.41 0.01 C.3 
7.35 26.1 143 143 1.14 0.80 3.0 0.45 0.02 2.3 
6.00 26.2 133 133 1.06 0.76 3.3 0.46 0.03 
6.05 26.4 138 138 1.04 0.75 3.4 0.43 0.03 -1 •J 

8.10 26.6 143 143 1.06 0.74 3.6 0.43 0.04 ^ 7 
3.15 26.7 146 146 1.03 0.71 3.7 0.48 0.04 
8.20 26.3 154 154 1.03 0.67 10.0 0.47 0.05 2.3 
|25 £7.1 171 171 1.24 0.75 10.0 0.42 0.04 2.3 p. 30 £7.2 176 176 1.23 0.73 3.6 0.33 0.02 2.7 
8.35 £7.4 165 165 1.14 0.63 3.8 0.43 0.02 2.6 
8.40 27.6 166 168 1.13 0.71 10.1 0.43 0.03 2.6 
8.45 £7.7 131 131 1.23 0.64 3.7 0.37 0.01 £.6 
8.50 27.3 182 182 0.33 0.54 3.7 0.38 0.01 2.7 
8.55 28.1 183 163 1.16 0.63 3.7 0.38 0.01 2,7 
8.60 28.2 182 182 1.23 0.68 7.1 0.26 -0.10 £.7 
6.65 28.4 130 130 1.37 0.72 8.3 0.31 -0.05 2.7 
8.70 28.5 186 186 1.45 0.78 3.1 0.35 -0.02 2.7 
8.75 26.7 130 130 1.41 0.74 3.7 0.37 -0.00 £.7 
8.80 28.3 183 183 1.42 0.78 10.1 0.40 0.01 2.7 
8.85 23.0 181 181 1.36 0.75 10.7 0.43 0.03 2.7 
b.30 23.2 183 183 1.35 0.74 11.0 0.43 0.04 2.7 
8.35 23.4 183 183 1.33 0.76 10.6 0.42 0.02 2.7 
3.00 23.5 176 176 1.36 0.77 10.7 0.44 0.02 C. 1 
3.05 23. 7 176 176 1.33 0.76 11.2 0.46 0. 04 -t « 
3.10 23.3 184 164 1.41 0.77 11.4 0.45 0.04 2.7 
3.15 30.0 163 183 1.43 0.78 11.3 0.44 0. 04 3.0 
3.20 30.2 176 176 1.38 0.78 11.4 0.47 0.04 3.0 
3. cj 30.3 182 182 1.34 0.74 11.6 0.46 0.04 3.0 
3.30 30.5 134 134 1.34 0.63 11.4 0.42 8.03 3.1 
7t UU 30.7 214 214 1.57 0.73 11.4 0.38 0.02 3.1 
3.40 30.8 226 226 1.62 0.81 11.6 0.37 0.03 3.1 
3.t5 31.0 205 205 1.77 0.86 11.7 0.41 0.03 3.1 
^.50 31.2 133 133 1.35 0.70 12.0 0.43 0.04 3.1 



CPTfilS : fi-15 

DEPTH DEPTH 
letei-s feet 

9.60 
9.65 
9.70 
9.75 
9.80 

9.85 

9.90 
9.95 

10.00 
10.05 
10.10 
10.15 
10.20 
10.25 
10.30 
10.35 

10. A5 
10.50 
10.55 
10.60 
10.65 
10.70 
10.75 
10.80 
10.85 
10.90 

31.3 
31.5 
31.7 
31.8 
32.0 
32.2 
32.3 
32.5 
32.6 
32.3 
33.0 
33.1 
33.3 
33.5 
33.6 
33.8 
34.0 
34.1 
34.3 
34.4 
34.6 
34.8 
34.9 
35.1 
35.3 
35.4 
35.6 

5 • IZI1-25-9E; 14:43 1 PAGE 5 

RESISTflNCE CORRECTED TIP LOCftL FRICTION FRICTION RATIO CORE PRESSURE P P RATIO DIFF P P RATIO INCLINATIOI 
Qc tsf Qt tsf Fs tsf Fs/Qc 1 Pw psi Pw/Qc X (Pvi-Phl/Qc X 

182 182 1.24 0.66 12.0 0.47 0.04 W 
178 178 1.16 0.65 8.9 0.36 Ha.09 3.5 

195 195 1.32 0.66 6.6 0.32' -0.06 3.5 

209 2-09 1.49 0.71 9.5 0.33 -0.06 

195 195 1.47 0.75 10.2 0.33 -0.04 3.5 
190 190 1.48 0.78 11.0 0.42 -0.01 3.5 

186 186 1.49 0.80 11.4 0. 44 0.00 7 c 
J 

172 172 1.34 0.76 11.7 0.49 0.01 3. J 

162 162 1.25 0.77 12.0 0.53 0.02 J', u 

162 162 1.21 e.75 0.55 0.03 3.5 

165 165 1.26 0.76 11.4 0.50 -0.01 3,5 

147 147 1.23 0.84 10.7 0.52 -0.05 3.5 

130 130 1. 10 0.65 11.4 0.63 -0.02 »J 

118 118 0.90 0.76 12.0 0.73 0.01 3.5 

110 110 0.76 0.69 12.3 0.81 0.02 J 

110 110 0.73 0.66 9.7 0.63 -0.15 3.5 

10^ 104 0.86 0.83 8.4 0.56 -0.26 3.5 

94 94 1.06 1.13 9.7 0.74 -0.19 3.5 

60 60 1.17 1.95 10.8 1.30 -0.17 3.5 
->, 
J; u • 0 !'• 2.39 10.b 2.46 -0.40 3.5 

13 1 " 
I 0.35 2.69 16.4 10.19 3.34 a. J 

11 12 0.10 0.91 63.0 41.24 33.09 5 

11 12 0.08 0.73 65.1 42.61 34.42 3.5 

10 11 -0.01 -0.10 69.2 49.82 40.76 3.5 

10 11 -0.01 -0.10 61.5 44.23 35.17 A 
4 5 -0.01 -0.25 74.2 133.56 110.65 w 
4 5 •) 73.9 133.02 109.98 3.6 

4 C 
J 

1 •) 73.9 133.02 109.85 3.6 



CONOCO IMC 

Operat or :JIN DftNIELSON CPT Date :01-C5-9C 14 : 

Dn Site Loc : fl- 15 Cone Used : C93 

Job No. : 1 Water- table feet ) • C. . C9t.5S( 

Tot . Unit Ut. (avg) : 150 pc f 

DEPTH Qc (avg) Fs (avg) F* (avgi 3IGV' SOIL eCHfiVIOUR TYPE Eq - Dr PHI SPT Su 

:ers) (feet) (tsf) (tsf) (t) (tsf) (*) deg. N tsf 

0.30 1 £4.67 0.14 0.56 0.04 silty sand to sandy silt 70-80 >46 8 UNDEFINED 

0.60 0 6.63 0.03 0.46 0.11 sensitive fine grained UNDFND JNDFD 3 .6 

0.95 3 1£.43 0.00 0.03 0.18 sandy silt to clayey silt UNDFND UNDFD 5 l.£ 

1.35 4 9.50 -0.01 -0.14 0.£3 undefined UNDFND UNDFD UDF UNDEFINED 

1.55 c 
J 7.50 0.00 0.00 0.£7 undefined UNDFND UNDFD UDF UNDEFINED 

1.85 6 15.33 0.0b 0.50 0.3£ sandy silt to clayey silt UNDFND UNDFD 6 1.4 

£.15 7 47.50 0.17 0.37 0.36 sand to silty sand 60-70 4£-44 ;i UNDEFINED 
£.45 8 74.00 0.35 0.49 0. 40 sand to silty sand 70-60 '•£-i4 16 UNDEFINED 

£.75 9 96.17 0.46 0.47 0.45 sand to silty sand 70-80 44-46 £4 UNDEFKO 

3.05 10 111.50 0.71 0.64 0.49 sand to silty sand 80-90 44-46 £7 UNDEFINED 
3.35 11 116.17 0.71 0.60 0.53 sand 80-90 44-46 £3 UNDEFINED 

3.65 1£ 73.67 0.40 A CC 
Ve OJ 0.57 sand to silty sand 60-70 4£-44 16 UNDEFINED 

3.95 13 78.17 0.46 0.t£ 0.6£ sand to silty sand 60-70 4£-44 19 'JNDEFMD 
4. £5 14 181.17 1.09 0.60 0.66 sand 60-90 44-46 35 UNDEFINED 
4.55 15 £53.67 1.59 0.63 0.70 sand >90 46-46 49 UNDEFINED 
4.65 16 £47.50 1.69 0.66 0.75 sand >90 46-46 47 UNDEFINED 
5.15 17 ££6.50 1.53 0.67 0.79 sard >90 44-H6 44 INDEFINED 
5.45 19 £03.67 1.53 0.75 0.83 sand 60-90 44-46 39 UNDEFINED 
5.75 19 £71.33 1.76 0.66 0.66 sand >90 -4-46 >50 UNDEFINED 
6.05 £V 307.50 £.17 0.71 0.9£ sand /90 46-48 >50 UNDEFINED 
6.40 £1 370.71 £.99 0.81 0.97 sand >90 46-46 >50 UNDEFINED 

>6.70 ££ 339.33 £.79 0.8£ 1.01 sand >90 46-48 >50 UNDEFINED 
7.00 £3 £69.67 £.06 0.76 1.06 sand >90 44-46 >50 UNDEFINED 
7.35 £4 £49.00 £.09 0.84 1.10 sand >90 44-46 46 UNDEFINED 
7.65 £5 195.17 1.37 0. 70 1.15 sand 0fr-90 4£-44 37 UNDEFire 
7.95 £6 165.83 1.30 0.78 1.19 sand 70-80 4£-44 32 UNDEFINED 
8. £5 £7 146.50 1.06 0.75 l.£3 sand 70-80 40-4£ £6 UNDEFINED 
6.55 £6 177.50 1.17 0.66 l.£6 sand 70-30 4£-44 34 UNDEFire 
8.65 £•9 185.33 1.37 0.74 1.3£' sand 80-90 4£-44 36 UNDEFIIO 
9.15 30 160.83 1.38 0.76 1.36 sand 70-60 4£-44 35 UNDEFINED 
9.45 31 199.50 1.54 0.77 1.41 sand 80-90 4£-44 36 UNDEFINED 

C
O

 

3£ 19£.00 1.34 0.70 1.45 sand 80-90 4£-44 37 UNDEFINED 
10.05 33 17£.83 1.34 0.77 1.49 sand 70-60 40-4£ 33 UNDEFINED 
10.35 34 119.83 0.93 0.78 1.54 sand to silty sand 60-70 38-40 £9 UNDEFINED 
10.65 35 36.67 0.56 1.59 1.56 sandy silt to clayey silt UNDFND UNDFD 14 3.4 

D»' - fill sands (Jaiiolkowski et al. 1985) WI - Robertson and Caipanella 1963 Su: Nk= 10 

•••• Note: For interpretation purposes the PLOTTED CPT PROFILE should be used with the TflBUUTTED OUTPUT froi CPTINTRl (v 3.0t) **** 



FIELD ACTIVITY LOG SHEET 

Page Aj. of J-
(conoco^ 

Location: 

Site: 

Unit: 

Start Tune: 0'^ ! S 

.Town: h''f ^ 
End Time: 

. State: 

LSZSl 

/ . Operators: DA >- ^ 
Proj. Consultant: ^ZLU2J1J±. Company: 

Date 
Start 
Time 

End 
Time Location Flic 

Cone 
Strat. Soil 

/Tit-
Water 

Mont. 
Well 

Depth 
(ft) 

Hole 
No. 

Reason for Stopping 
1. Tip Pressure 
2. Predetermined Depth 
3. Friction 
4. Inclination 
5. Hydraulic Pressure 

Grouting: 
F - Funnel 
T - Tubing 
D - Downhole Comments 
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SOUNDING DftTM IN FILE CPT-B7 01-24-91 09 

•PERATGR : MIKE KftSL 

.ONE ID : 293 

LOCPTIGN : B-7 

JOB No. : 1 

L D n o c 0 Inc. 

DEPTH DEPTH 
ietf-5 feet 

Bdiehne 

TIP RESISTANCE 
Qc tsf 

CORRECTED TIP 
Qt tsf 

LOCAL FRICTION FRICTION RATIO 
Fs tsf 

-1.98 

Fs/Qc X 
PORE PRESSURE 

Pw psi 

-3.6 

P P RATIO 
P'w/Qc X 

DIFF P P RATIO 
(P-w-Ctii/Qc X 

INaiNATION 
I deg 

0.8 

0.05 0.2 49 49 0.27 0.54 0.1 0.01 0.01 0.1 
0.10 0.3 69 69 0.23 0.33 -0.1 -0.01 -0.01 0.0 
0.15 0.5 32 32 0.04 0.12 -0.1 -0.02 -0.02 0.0 
0.E0 0.7 30 30 0.04 0.12 -0.1 -0.01 -0.01 0.0 
0.25 0.8 29 29 0.23 0.78 2.2 0.54 0.54 0.0 
0.30 1.0 30 30 0.36 1.19 0.4 0.09 0.0<» 0.0 
0.35 l.l 33 33 0.15 0.46 -0.7 -0.16 -0.16 0.0 
0.40 1.3 35 35 0.22 0.63 1.7 0.34 0.34 0.0 
0.45 1.5 17 17 0.29 1.73 0.1 0.03 0.03 0.0 
0.50 1.6 20 20 0.28 1.41 -0.1 -0.02 -0.02 0.0 
0.55 1.8 13 t 7 0.14 1.03 -1.4 -0.73 -0.73 0.0 
0.60 2.0 12 12 0.08 0.67 -0.3 -0.22 -0.2c' 0.0 
0.65 2.1 11 11 0.06 0.57 0.3 0.19 0.19 0.0 
0.70 2.3 10 10 0.06 0.54 1.4 0.99 0.99 
0.75 2.5 10 10 0.08 0.74 -0.3 -0.18 -0.18 a 
0.80 2.6 15 15 0.26 1.73 0.1 0.05 0.05 y 
0.85 2.8 44 44 0.54 1.23 0.1 0.02 0.02 0.0 
0.90 3.0 84 84 0.56 0.67 -1.0 -0.09 -0.09 0.0 
0.95 3.1 58 58 1.13 1.96 0.1 0.02 0.02 0.0 
1.00 3.3 56 56 1.83 3.27 0.2 0.02 0.02 0.0 
1.05 3.4 36 36 0.89 2.50 0.5 0.11 0.11 0.0 
1.10 3.6 8 9 0.32 3.74 0.9 0.76 0.78 0.0 
1.15 3.8 8 8 0.10 1.34 0.4 0.37 0.37 0.0 
1.20 3.9 8 8 0.08 1.03 0.4 0.34 0.34 0.0 
1.25 4.1 9 9 0.05 0.55 -0.0 -0.03 -0.03 0.0 
1.30 4.3 11 11 0.06 0.56 0.3 0.19 0.19 0.0 
1.35 4.4 15 15 0.05 0.37 -0.5 -0.24 -0.24 0.0^ 
1.40 4.6 20 20 0.06 0.31 -0.5 -0.17 -0.17 0.0 
1.45 4.8 23 23 0.09 0.41 0.5 0.16 0.16 0.0 

1.50 4.9 28 28 0.12 0.43 0.9 0.24 0.24 0.0 

1.55 5.1 37 37 0.18 0.48 1.0 0.19 0.19 0.0 

1.60 5.2 47 47 0.19 0.40 1.1 0.16 0.16 0.0 

1.65 5.4 61 61 0.29 0.48 1.0 0.12 0.12 0.0 

1.70 5.6 76 76 0.35 0.46 1.2 0.12 0.12 0.0 

1.75 5.7 87 87 0.39 0.45 1.3 0.10 0.10 0.0 

1.80 5.9 96 96 0.46 0.48 1.3 0.10 0.10 0.0 

1.85 6.1 94 94 0.50 0.53 1.3 0.10 0.10 0.0 

1.90 6.2 94 94 0.47 0.50 1.4 0.11 0.10 0.0 

1.95 6.4 94 94 0.44 0.47 1.5 0.12 0.11 'A 
2.00 6.6 m 100 0.45 0.46 1.5 0.11 0.09 m 



CPT-B7 : B-7 : Cil-£4-91 09:21 PAGE 2 

DEPTH DEPTH TIP RESISTftNCE CORRECTED TIP LXPL FRICTION FRICTION RATIO TORE PRESSURE P P RATIO DIFF P P RATIO INCLINATION 
|ters feet Qc tsf Qt tsf Fs tsf Fs/Qc * PM psi Pw/Qc i (Pw-Ph)/Qc X I deg 

8.7 96 96 0.49 0.50 1.8 0.12 0.10 0.0 
2,10 8.9 93 93 0.48 0.50 1.8 0.14 0.11 0.0 
2.15 7.1 87 87 0.41 0.48 1.9 0.18 0.12 0.0 
2.20 7.2 91 91 0.37 0.40 2.0 0.18 0.12 0.0 
2.25 7.4 101 101 0.48 0.45 2.0 0.14 0.10 0.0 
2.30 7.5 110 110 0.53 0.48 2.1 0.14 0.10 0.0 
2.35 7.7 103 103 0.58 0.55 2.1 0.15 0.10 0.0 
2.W 7.9 97 97 0.54 0.55 2.2 0.17 0.11 0.0 
2.45 8.0 88 86 0.48 0.53 2.3 0.19 0.12 0.0 
2.50 8.2 90 90 0.44 0.49 2.8 0.21 0.13 0.0 
2.55 8.4 110 110 0.48 0.42 2.8 0.17 0.10 0.0 
2.&0 8.5 124 124 0.45 0.38 2.5 0.15 0.09 0.0 
2.&5 8.7 148 148 0.83 0.43 2.5 0.12 0.07 0.0 
2.70 8.9 148 148 0.67 0.48 1.3 0.08 0.00 0.0 
2.75 9.0 148 148 0.72 0.49 2.0 0.10 0.04 0.0 
2.80 9.2 158 158 0.80 0.51 2.5 0.11 0.05 0.0 
2.85 9.4 149 149 0.74 0.50 2.3 0.11 0.04 0.0 
2.90 9.5 135 135 0.71 0.53 2.5 0.14 0.08 0.0 
2.95 9.7 109 109 0.80 0.55 2.5 0.17 0.08 0.0 
3.00 9.8 100 100 0.51 0.51 2.8 0.19 0.07 0.0 
3.05 10.0 102 102' 0.50 0.50 2.8 0.19 0.07 0.0 
3.10 10.2 118 118 0.52 0.44 2.8 0.18 0.05 0.0 
3.15 10.3 127 127 0.53 0.41 0.8 0.03 -0.07 0.0 
^20 10.5 128 126 0.54 0.42 0.8 0.05 -0.08 0.0 

K 10.7 131 131 0.60 0.48 1.5 0.09 -0.02 0.0 
ir30 10.8 131 131 0.87 0.51 2.2 0.12 0.01 0.0 
3.35 11.0 125 125 0.88 0.54 2.5 0.15 0.02 0.0 
3.40 11.2 118 118 0.51 0.44 3.2 0.20 0.08 0.0 

0.0 3.45 11.3 121 121 0.44 0.37 3.8 0.21 0.08 
0.0 
0.0 

3.50 11.5 153 154 0.55 0.38 2.8 0.13 0.02 0.0 
0.0 3.55 11.8 182 182 0.54 0.33 -2.0 -0.09 -0.20 
0.0 
0.0 

3.80 11.8 158 158 0.75 0.47 -0.7 -0.03 -0.15 0.0 
3.85 12.0 155 155 0.81 0.52 2.0 0.09 -0.03 0.0 
3.70 12.1 143 143 0.78 0.55 2.8 0.14 0.01 0.0 

0.0 3.75 12.3 122 122 0.85 0.53 3.5 0.21 0.05 
0.0 
0.0 

3.80 12.5 114 114 0.52 0.48 3.8 0.24 0.07 0.0 
0.0 

3.85 12.8 118 118 0.52 0.45 4.1 0.28 0.08 
0.0 
0.0 

3.90 12.8 . 122 122 0.53 0.44 4.5 0.28 0.09 0.0 
0.0 

3,95 13.0 132 133 0.81 0.46 4.2 0.23 0.07 
0.0 
0.0 

4.00 13.1 132 132 0.65 0.50 4.5 0.25 0.08 0.0 
4.05 13.3 129 129 0.85 0.50 4.5 0.25 0.08 0.0 4,10 13.5 130 130 0.82 0.48 4.5 0.25 0.07 0.0 4.15 13.6 133 133 0.57 0.42 4.6 0.28 0.08 0.0 4.20 13.6 151 151 0.58 0.39 5.0 0.24 0.08 0.0 4.25 13.9 195 195 0.92 0.47 4.5 0.17 0. 04 0.0 4.30 14.1 223 223 1.27 0.57 3.9 0.12 0.01 0.0 
4.35 14.3 210 211 1.47 0.70 3.8 0.13 0.01 0.0 4.40 14.4 168 188 1.41 0.75 4.2 0.18 0.02 0.0 4.45 14.8 156 158 1.18 0.74 5.0 0.23 0.08 0.0 

0.0 w* 14.8 188 168 0.91 0.54 5.2 0.23 0.08 
0.0 
0.0 



CPT-B7 ; B-7 01-c:4-91 09:c:l PAGE 3 

DEPTH DEPTH TIP RESISTANCE CORRECTED TIP LOCft. FRICTION FRICTION RATIO PORE PRESSURE P P RATIO DIFF P P RATIO INaiNATK 
leters feet Qc tsf Qt tsf F5 tsf Fs/Qc * Pw psi Pw/Qc X (F'w-Ph)/Qc X m 

4.55 14.9 202 202 0.88 0.44 3.0 0.11 -0.03 
m 
0.0 

4.E0 15.1 2^3 253 1.22 0.48 2.3 0.07 -0.05 0.0 
4.t5 15.3 288 288 1.52 0.57 2.1 0.08 -0.05 0.0 
4.70 15.4 278 278 1.74 0.63 3.2 0.08 -0.02 0.0 
4.75 15.8 288 288 1.71 0.59 3.0 0.08 -0.03 0.0 
4.80 15.7 296 298 1.80 0.61 2.3 0.08 -0.05 0.0 
4.85 15.9 308 308 2.18 0.71 2.2 0.05 -0.05 0.0 
4.80 16.1 288 288 2.25 0.78 2.2 0.05 -0.05 0.0 
4.95 18.2 270 270 1.88 0.69 2.5 0.07 -0.05 0.0 
5.00 18.4 288 288 1.73 0.60 2.8 0.07 -0.04 0.0 
5.05 18.8 332' 332 1.84 0.55 2.1 0.05 -0.05 0.0 
5.10 16.7 355 355 2.24 0.83 1.8 0.04 -0.08 0.0 
5.15 16.9 397 397 2.88 0.73 1.7 0.03 -0.05 0.0 
5.E0 17.1 404 404 3.23 0.80 1.9 0.03 -0.05 0.0 
5.25 17.2 361 381 3.07 0.85 2.2 0.04 -0.05 0.0 
5.30 17.4 329 329 2.80 0.85 2.2 0.05 -0.08 0.0 
5.35 17.6 321 321 2.63 0.82 2.2 0.05 -0.08 0.0 
5.40 17.7 303 303 2.55 0.84 1.9 0.04 -0.07 0.0 
5.45 17.9 282 282 2.22 0.79 2.2 0.08 -0.08 0.0 
5.50 18.0 279 279 2.07 0.74 2.5 0.07 Ha.07 0.0 
5.55 18.2 290 290 1.62 0.58 2.8 0.08 -0.07 0.0 
5.80 18.4 310 310 1.95 0.63 2.1 0.05 -0.07 0.0 
5.85 18.5 282 282 1.67 0.59 2.5 0.08 -0.06 0.0 
5.70 18.7 299 299 1.90 0.64 3.8 0.09 -0.04 

5.75 18.9 302 302 2.16 0.72 3.0 0.07 -0.06 m 
5.80 19.0 299 299 2.25 0.76 3.4 0.08 -0.05 
5.85 19.2 287 287 2.22 0.77 4.1 0.10 -0.04 0.0 

5.90 19.4 287 288 2.10 0.73 4.5 0.11 -0.03 0.0 

5.95 19.5 290 290 1.93 0.66 4.5 0.11 -0.03 0.0 
8.00 19.7 296 296 2.00 0.67 4.2 0.10 -0.04 0.0 

8.05 19.8 314 315 2.06 0.68 3.8 0.09 -0.05 0.0 

8.10 20.0 308 308 2.25 0.73 3.8 0.09 -0.05 0.0 
8.15 20.2 313 313 2.04 0.65 0 0.09 -0.05 0.0 

6.20 20.3 327 327 2.10 0.64 V 0.11 -0.03 0.0 

8.25 20.5 372 372 2.43 0.65 0 0.09 -0.03 0.0 

6.30 20.7 389 389 2.90 0.75 4.5 0.08 -0.03 0.0 

8.35 20.8 397 397 3.20 0.81 4.1 0.07 -0.04 0.0 

8.40 21.0 373 373 3.09 0.83 3.7 0.07 -0.05 0.0 

8.45 21.2 353 353 2.81 0.80 w* 0 0.08 -0.08 0.0 

6.50 21.3 582 382 2.92 0.81 T • V 0.08 -0.05 0.0 

8.55 21.5 370 370 2.38 0.64 0.08 -0.05 0.0 

8.80 21.7 383 383 2.48 0.68 4.2 0.08 -0.05 0.0 

8.85 21.8 389 389 2.81 0.78 0.11 -0.02 0.0 

8.70 22.0 384 384 3.06 0.84 5.1 0.10 -0.04 0.0 

8.75 22.1 v35 135 2.83 0.85 5.1 0.11 -0.04 0.0 

8.80 22.5 320 320 2.62 0.82 5.5 0.12 -0.03 0.0 

6.85 22.5 313 314 2.57 0.82 5.8 0.13 -0.03 0.0 

8.90 22.8 311 312 2.57 0.83 6.1 0.14 -0.0? 0.0 

8.95 22.8 308 308 2; 40 0.79 6.1 0.14 -0.03 0.0 

7.00 23.0 314 314 2.24 0.71 8.1 0.14 -0.03 i 



CPT-B7 : B-7 : 01-24-91 09:21 PAGE 

CPTH DEPTH TIP RESISTANCE CORRECTED TIP LOCAL FRICTION FRICTION RATIO TORE PRESSURE P P RATIO DIFF P P RATIO INCLINATION 

ters feet Qc tsf Qt tsf Fs tsf Fs/Qc X Pw psi Pw/Qc t (P»H5h)/Qc X I deg 

7.te 23.1 326 326 2.44 0.75 5.6 0.13 -0.04 0.0 
7.10 23.3 334 534 2.72 0.61 5.6 0.12 -0.04 0.0 
7.15 23.5 322 322 2.52 0.78 6.1 0.14 -0.03 0.0 
7.it 23.6 313 313 2.49 0.60 6.4 0.15 -0.03 0.0 

7.25 23.6 320 320 2.60 0.61 6,7 0.15 -0.02 0.0 
7.30 22.9 306 306 £.62 0.86 6.8 0.16 -0.02 0.0 
7.35 24.1 303 503 2.58 0.85 6.9 0.16 -0.02 0.0 
7.'»0 24.3 •292 293 2.37 0.81 6.8 0.17 -0.03 0.0 
7.45 24.4 30.3 303 £.46 0.61 7.1 0.17 -0.02 0.0 
7.50 24.6 305 305 2.51 0.82 6.5 0.15 -0.04 0.0 
7.55 24.8 266 266 2.50 0.68 6.4 0.16 -0.04 0.0 
7.60 24.9 282 282 2.00 0.71 6.6 0.17 -0.04 0.0 
7.65 25.1 254 25.4 1.96 0.78 6.8 0.19 -0.04 0.1 
7.70 til. 2 221 221 1.72 0.76 7.4 0.24 -0.03 0.1 
7.75 f5i.4 215 216 1.56 0.73 7.9 0.26 -0.02 0.1 
7.60 25.6 219 219 1.63 0.74 8.0 0.26 -0.01 0.1 
7.65 25.6 236 236 1.79 0.75 7.7 0.23 -0.03 0.1 
7.90 25.9 243 244 1.94 0.60 7.7 0.23 -0.03 0. 1 
7.95 26.1 236 236 1.66 0.78 7.9 0.24 -0.02 0.1 
6.00 26.2 234 234 1.80 0.77 7.8 0.24 -0.03 0.1 
6.05 26.4 235 £36 1.72 0.73 8.1 0.25 -0.02 0.1 
6.10 26.6 230 230 1.65 0.72 8.1 0.25 -0.03 0.2 
6.15 £•6.7 £•29 230 1.69 0.74 6.1 0.25 -0.03 0.2 
|6.20 26.9 244 244 1.77 0.73 7.8 0.23 -0.04 0.2 
6.25 27.1 250 250 1.74 0.70 6.4 0.19 -0.08 0.2 
6.30 27.2 236 236 1.69 0.71 6.4 0.19 -0.06 0.2 
6.35 27.4 216 216 1.00 0.46 6.9 0.23 -0.08 0.2 
6.40 27.6 205 205 0.72 0.35 7.6 0.27 -0.06 0.2 
8.45 27.7 219 219 0.59 0.27 1.9 0.06 -0.25 0.2 
6.50 27.9 202 202 0.90 0.45 1.3 0.05 -0.29 0.2 
6.55 26.1 166 166 1.06 0.65 0.5 0.02 -0.39 0.2 
6.60 26.2 139 139 0.99 0.71 2.0 0.11 -0.39 0.2 
6.65 26.4 117 117 0.61 0.69 3.6 0.24 -0.36 0.2 
8.70 28.5 121 121 0.70 0.57 9.3 0.55 -0.03 0.2 
8.75 26.7 153 153 0.66 0.56 5.5 0.26 -0.20 0.2 
6.60 26.9 160 160 1.04 0.65 5.2 0.23 -0.21 0.2 
6.65 29.0 174 174 1.16 0.66 7.1 0.29 -0.12 0.2 
6.90 29.2 171 171 1.19 0.70 8.4 0.35 -0.07 0.2 
6.95 29.4 156 156 1.16 0.73 9.4 0.43 -0.03 0.2 
9.00 29.5 151 151 1.09 0.72 10.4 0.49 0.01 0.2 
9.05 29.7 137 137 1.12 0.B2' 10.6 0.57 0.03 0.2 
9.10 29.9 119 119 1.04 0.66 11.4 0.69 0.06 0.2 
9.15 30.0 157 157 0.95 0.60 12.3 0.57 0.09 0.2 
9.20 30.2 161 161 0.96 0.53 5.1 0.20 -0.21 0.2 
9.25 30.3 185 165 1.06 0.59 1.7 0.07 -0.34 0.2 
9.30 30.5 179 179 1.27 0.71 4.0 0.16 -0.27 0.2 
9.35 30.7 165 165 1.25 0.76 7.2 0.31 -0.15 0.2 
9.40 30.6 143 143 1.16 0.81 8.7 0.44 -0.10 0.2 
>9.45 31.0 125 125 0.97 0.78 9.7 0.56 -0.06 0.2 
9.50 31.2 116 116 0.89 0.77 10.9 0.68 0.00 0.2 



CPT-B7 : B-7 01-24-91 09:21 PftGE 

DEPTH DEPTH TIP RESISTANCE CORRECTED TIP LOCAL FRICTION FRICTION RATIO PORE PRESSURE P P RATIO DIFF P P RATIO 16 iq^HON 

leters feet Qc tsf Bt tsf Fs tsf Fs/Qc X PM psi PH/QC X (Pw-Ph)/Qc X 

9.55 31.3 121 181 0.91 0.73 11.7 0.68 0.01 0.8 
9.60 31.5 185 185. 0.77 0.62 3.7 0.21 -0.18 0.8 
9.65 31.7 117 117 0.78 0.67 1.1 0.85 -0.13 0.8 
9.70 31.8 180 180 0.79 0.66 10.1 0.62 -0.05 0.6 
9.75 38.0 186 186 0.80 0.61 9.7 0.56 -0.09 0.6 
9.00 38.2 115 115 0.80 0.70 7.6 0.16 -0.85 0.t 

9.85 38'. 3 113 113 0.90 0.80 9.8 0.59 -0.11 0.6 
9.90 38.5 103 103 0.90 0.67 9.6 0.68 -0.11 0.6 
9.95 38'. 6 98 98 0.67 0.91 11.0 0.67 -0.01 0.6 

10.00 38.8 88 88 0.75 0.98 18.0 1.06 0.03 0.6 

10.05 33.0 98 98 0.63 0.69 11.7 0.91 -0.00 0.6 

10.10 33.1 101 101 0.68 0.67 5.8 0.18 -0.18 0.6 

10.15 33.3 96 96 0.75 0.79 1.8 0.36 -0.53 0.6 

10.80 33.5 91 95 0.78 0.83 7.7 0.59 -0.38 0.7 

10.85 33.6 91 91 0.81 0.87 9.3 0.71 -0.81 0.7 

10.30 33.8 85 85 0.78 0.85 10.7 0.91 -0.11 0.7 

10.35 31.0 86 86 0.73 0.85 11.0 0.93 -0.09 0.7 

10.10 31.1 76 76 1.07 1.11 6.5 0.80 -0.55 0.7 

10.15 31.3 10 10 1.01 8.56 6.1 1.51 -0.69 0.7 

10.50 31.1 81 81 1.00 1.81 18.6 3.85 0.10 0.7 

10.55 31.6 60 60 ' 1.35 8.86 10.1 1.88' -0.87 0.7 

10.60 31.8 57 56 1.07 1.89 -1.0 -0.51 -8.09 0.7 

10.65 31.9 55 55 1.65 3.00 -5.3 -0.69 -2.53 

10.70 35.1 58 57 1.67 2.90 -9.5 -1.19 -8.76 w 
10.75 35.3 51 51 1.58 3.01 -10.1 -l.H -3.85 0.6 

10.80 35.1 16 16 1.38 8.85 -10.8 -1.58 -3.55 0.6 

10.85 35.6 10 10 1.11 8.86 -10.5 -1.89 -1.19 0.6 

10.90 35.8 10 10 1.01 8.60 -10.5 -1.68 -1.19 0.6 

10.95 35.9 36 36 0.89 8.17 -10.5 -8.11 -1.71 0.6 

11.00 36.1 31 31 0.89 2.61 -10.6 -8.26 -5.08 0.8 

11.05 26.3 36 36 0.91 2.55 -10.7 -2.16 -1.79 0.6 

11.10 36.1 35 35 0.87 8.18 -10.5 -2.11 -1.81 0.6 

11.15 36.6 31 31 0.68 8.18 -10.5 -8.18 -5.17 0.8 

11.20 36.7 88 28 0.61 2.11 -10.3 -8.61 -5.98 0.8 

11.85 36.9 81 81 0.16 1.93 -10.0 -3.03 -7.10 0.8 

11.30 37.1 81 81 0.38 ..80 -9.8 -3.33 -7.89 0.6 

11.35 37.8 17 17 0.10 8.10 -9.5 -1.07 -9.86 0.6 

11.10 37.1 16 16 0.13 2.63 -9.3 -1.11 -10.11 0.6 

11.15 37.6 17 17 0.61 3.66 -9.2 -3.91 -9.79 0.6 

11.50 37.7 21 23 0.73 3.09 -8.9 -8.70 -6.89 0.9 

11.55 37.9 81 81 0.93 1.46 -8.9 -3.01 -7.78 1.0 

11.60 38.1 11 11 7 7 -6.8 -1.18 -11.58 1.0 

11.65 38.8 18 18 •) 1 -6.1 -5.01 -13.35 1.0 

WRITE NUMBER OF RODS USED 



COMOCO IMC 

1 Operator :MIKE KftSL CPT Date 4-9) 1 09: £1 

On Si t e Loc:8- 7 Cone Used : £9 3 

Job No. : 1 Water table ( feet ) : -.£9&58B 

Tot , Unit Wt. (av g) : 15i2i pcf 

DEPTH Qc (avgl Fs (avg) Rf (avg) SIGV SOIL BEHAVIOUR TYPE Eq - Dr PHI SPT Su 

tieters) (feet) (tsf) (tsf) (X) (tsf) (X) deg. N tsf 

0.30 1 39.85 0.20 0.49 0.04 silty sand to sandy silt 80-90 >48 13 UNDEFINED 

0.60 2 21.67 0.19 0.89 0.11 sanoy silt to clayey silt UNDFND UNDFD 8 2.1 

0.95 3 33.14 0.38 1.16 0.18 silty sand to sandy silt 50-60 tc-44 11 UNDEFINED 

1.25 4 20.83 0.54 2.62 0.23 clayey silt to silty clay UNDFND UNDFD 10 2.0 

1.55 5 22.33 0.09 0.42 0.27 silty sand to sandy silt 40-50 40-42 7 LWDEFINED 

1.65 6 76.83 0.36 0.47 0.32 sand to silty sand 70-80 44-46 16 UNDEFINED 

2.15 7 94.33 0.45 0.46 0,36 sand to silty sand 70-80 44-46 23 UNDEFINED 

2.45 8 98.33 0.49 0.49 0.40 sand to siltv sand 70-80- 44-46 24 UNDEFINED 

2.75 9 127.33 0.56 0.44 0.45 sand 80-90 44-46 24 UNDEFINED 

3.05 10 125.50. 0.64 0.51 0.49 sand 80-90 44-46 24 UNDEFINED 

3.35 1! 126.67 0.59 0.47 0.53 sand 80-90 44-46 24 UNDEFINED 

3.65 12 144.17 0.60 0.42 0.57 sand 80-90 44-46 26 UNDEFINED 

3.95 13 124.83 0.60 0.46 0.62 sand 70-60 44-46 24 UNDEFINED 

4.25 14 145.00 0.67 0.46 0.66 sand 60-90 44-46 28 UNDEFINED 

4.55 15 191.50 1.19 0.62 0.70 sand )90 44-46 37 UNDEFINED 

4.85 16 261.83 1.70 0.60 0.75 sand )90 46-48 >50 UNDEF1)€D 

5.15 17 321.33 2.13 0.66 0.79 sand )90 46-48 >50 UNDEFINED 

5.45 18 333.33 2.75 0.82 0.63 sand )90 46-48 >50 UNDEFINED 

^ 5.75 19 293.67 1.89 0.65 0.88 sand )90 46-48 >50 UNDEFINED 
6.05 20 295.50 2.09 0.71 0.92 sand )90 44-46 >50 UNDEFINED 

. 6.40 21 354.14 2.57 0.73 0.97 sand >90 46-48 >50 UNDEFINED 
6.70 22 363.50 2.74 0.75 1.01 sand >90 46-46 >50 UNDEFINED 
7.00 23 316.50 2.54 0.80 1.06 sand >90 44-46 >50 UNDEFINED 
7.35 24 317.71 2.57 0.81 1.10 sand >90 44-46 >50 UNDEFINED 
7.65 25 287.00 2.30 0.80 1.15 sand >90 44-46 >50 UNDEFINEIi 
7.95 26 229.00 1.75 0.77 1.19 sand 80-90 42-44 44 UNDEFINED 
8.25 27 237.00 1.73 0.73 1.23 sand 80-90 42-44 45 LWDEFINED 
8.55 28 207.67 1.00 0.48 1.28 sand 80-90 42-44 40 UNDEFINED 
8.85 29 144.00 0.93 0.65 1.32 sand 70-80 40-42 28 UNDEFINED 
9.15 30 148.83 1.09 0.73 1.36 sand 70-60 40-42 29 UNDEFINED 
9.45 31 163.00 1.12 0.66 1.41 sand 70-80 40-42 31 UNDEFINED 
9.75 32 121.33 0.82 0.68 1.45 sand to silty sand 60-70 40-tc 29 UNDEFIICD 

10.05 33 99.50 0.61 0.81 1.49 sand to silty sand 60-70 38-40 24 UNDEFIIO 
10.35 34 92.67 0.75 0.80 1.54 sand to silty sand 50-60 38-40 22 UNDEFINED 
10.65 35 52.00 1.20 2.30 1.56 sandy silt to clayey silt UNDFND UNDFD 20 4.9 
10.95 36 45.17 1.26 2.80 1.62 sandy silt to clayey silt UNDFND UNDFD 17 4.2 

1 11.25 37 31.33 0.74 2.35 1.67 sandy silt to clayey silt UNDFND UNDFD 12 2.6 
' 11.55 38 19.33 0.56 3.00 1.71 clayey silt to silty clay UNDFND UNDFD 9 1.6 

1 
J Dr- All sands (Jaiiol)<OMsl<i et al. 1985) PHI 1 - Robertson and lUipanella 1983 Su: Nl<= 10 

•»t Note: For interpretation purposes the PLOTTED CPT PROFILE should be used with the TABULPTED OUTPUT froi CP'TINTRl (v 3.04) «« 



COIMOCO IINJC 

Operator :MIKE KflSL On Site Loc:B-7 Page No. £ 

OEPTW Qc (avg) Fs (avg) Rf (avg) SIGV SOIL BEHAVIOUR TYPE Eq - Dr PHI SPT Su 
(leters) (feet) (tsf) (tsf) (X) (tsf) «) deg. N tsf 

Dr - All sands (Jaiiolkowski et al. 1985) PHI - Robertson and Caipanella 1963 Su: Nk= 10 

"« Note: For interpretation purposes the PLOTTED CP'T PROFILE should be used with the TABULATED OUTPUT froi CPTINTRl (v 3.04) 

1 



en 0-/ 
File space: 383 i sounding 

m tal Baseline 
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SOUNDING DATfi IN FILE CPTB20 11-19-91 13:58 

.PERflTOR : CflLVIN SELLS LOCPTION : B-20 

CONE ID : 393 JOB No. : 1 

Conoco, Inc. 

DEPTW 
•eters 

Baseline 

DEPTH 
feet 

TIP RESISTANCE 
Oc tsf 

-E61 

CORRECTED TIP 
Ot tsf 

LOCAL FRICTION 
Fs tsf 

-7.04 

FRICTION RATIO 
Fs/Qc < 

PORE PRESSURE 
Px psi 

-9. a 

P P RATIO 
Pw/Qc * 

DIFF P P RATIO 
(Fv-Pti)/Qc % 

INCLINATION 
I deg 

e.i 

0.05 0.2 0 0 0.01 9.00 0.3 25.06 25.66 0.1 
0,10 0.3 1 1 0.0A 6.07 0.1 0.99 0.99 0.1 
0.15 0.5 2 2 0.06 A. 56 0.0 0.09 0.09 0.1 
0.20 0.7 1 1 0.03 2.75 0.1 0.72 0.72 2.6 
0.25 0.6 1 1 0.01 0.69 0.0 0.00 0.00 1.7 
0.30 1.0 0 0 0.02 A.60 0.0 0.00 0.00 1.3 
0.35 1.1 0 0 0.01 3.78 0.0 0.00 0.00 1.0 
0.40 1.3 0 0 0.02 4.80 -0.1 -1.38 -1.36 0.7 
0.45 1.5 0 0 0.00 0.18 0.0 0.00 0.00 0.5 

0.1 0.50 1.8 0 0 0.01 2.25 0.1 1.29 1.29 
0.5 
0.1 

0.55 1.6 0 0 0.00 0.20 0.1 1.03 1.03 
0.80 2.0 0 0 -0.01 -1.50 0.0 0.34 0.34 
0.85 2.1 0 0 -0.00 -0.73 0.2 2.51 2.51 0.1 
0.70 2.3 -0 -0 -0.00 2.00 0.0 0.00 0.00 3.6 
0.75 2.5 -0 -0 -0.00 2.20 0.2 -6.90 -8.90 0.2 
0.60 2,6 -0 -0 -0.01 2.80 0.2 -5.52 -5.52 0.1 
0.65 2.6 0 0 -0.00 -9.00 0.2 27.56 27.56 0.1 
0.90 3.0 -0 -0 -0.00 5.50 0.1 -10.34 -10.34 0.1 
0.95 3.1 -0 -0 -0.00 0.60 0.7 -22.06 -22.06 0.1 
1.00 3.3 -0 -0 0.00 -0.25 1.3 -58.02 -58.02 0.1 
1.05 3.4 0 0 0.01 •) 2.1 ? 7 0.1 
1.10 3.8 0 1 0.03 5.73 3.1 47.95 47.95 0.1 
1.15 3,6 3 3 0.03 1.17 4.3 11.24 11.24 0.1 
1.20 3.9 18 18 0.05 0.30 6.5 3.73 3.73 0.1 
1.25 4.1 23 24 0.07 0.29 4.1 1.27 1.27 0.1 
1.30 4.3 18 16 0.09 0.46 9.1 3.64 3.64 0.1 
1.35 4.4 18 18 0.10 0.83 14.5 8.49 6.49 0.1 
1.40 4.6 12 12 0.11 0.94 19.5 11.74 11.74 0.1 
1.45 4.6 9 9 0.12 1.35 21.5 18.65 18.65 0.1 
1.50 4.9 9 9 0.10 1.21 18.6 15.61 15.61 0.1 
1.55 5.1 7 7 0.00 0.08 13.0 13.21 13.21 0.1 
1.80 5.2 4 5 0.04 0.98 10.4 17.10 17.10 0.1 
1.85 5.4 2 2 0.08 3.10 3.3 13.13 13.13 0.1 
1.70 5,6 2 2 0.13 5.63 9.5 31.03 31.03 0.1 
1.75 5.7 A A 0.15 3.77 5.1 9.58 9.56 0.1 
1.60 5.9 5 5 0.12 2.37 1.9 2.60 2.60 A 1.65 6.1 9 9 0.16 1.70 -0.0 -0.03 -0.03 m 
1.90 6.2 12 12 0.16 1.29 0.5 0.26 0.24 
1.95 6.4 26 26 0.20 0.72 -2.7 -0.69 -0.73 0.1 
2.00 6.6 39 39 0.23 0.59 -2.0 -0.38 -0.40 0.1 



CPTB£-iZi 

leters 

£.05 
£.10 
£.15 
£.20 
£.25 
2.30 
2.35 
£.« 
2.A5 
£.50 
£.55 
2M 
2.65 
£.70 
2.75 
£.80 
2.85 
2.90 
2.95 
3.00 
3.05 
3.10 
3.15 
3.20 
3.25 
3.30 
3.35 
3.90 
3.95 
3.50 
3.55 
3.60 
3.65 
3.70 
3.75 
3.80 
3.85 
3.90 
3.95 

9.05 
9.10 
9.15 
9.20 
9.25 
9.30 
9.35 
9.90 
9.95 
9.50 

1 : B -£0 1 11-19-91 13:58 POGE £ 

DEPTH TIP RESISTflfCE CORRECTED TIP LOCflL FRICTION FRICTION RATIO PORE PRESSURE P P RATIO DIFF P P RATIO INaWTIC 
feet Qc tsf Qt tsf Fs tsf Fs/Qc t Pw psi Pw/Qc X (Pw-Ph)/Qc i I deg 

6.7 97 97 0.26 0.55 -1.3 -0.19 -0.29 0.1 
6.9 55 55 0.30 0.55 -0.7 -0.09 -0.13 0.1 
7.1 69 69 0.37 0.58 0.0 0.00 -0.05 0.1 
7.2 71 71 0.93 0.60 0.7 0.07 0.02 0.1 
7.9 73 73 0.96 0.63 1.0 0.10 0.09 0.1 
7.5 79 79 0.50 0.63 1.3 0.12 0.06 0.1 
7.7 81 81 0.99 0.60 1.9 0.17 0.11 0.1 
7.9 89 90 0.52 0.58 2.1 0.17 0.11 0.1 
8.0 106 106 0.59 0.56 £.9 0.16 0.10 0.1 
8.2 116 116 0.69 0.59 2.6 0.16 0.10 0.1 
8.9 118 118 0.52 0.95 2.7 0.17 0.10 0.1 
6.5 119 119 0.59 0.52 £.9 0.18 0.12 0.1 
8.7 106 106 0.65 0.62 3.0 0.20 0.12 0.1 
8.9 102 102 0.69 0.68 3.1 0.22 0.13 0.1 
9.0 93 93 0.60 0.69 3.3 0.25 0.15 0.1 
9.2 87 87 0.53 0.61 3.3 0.28 0.16 0.1 
9.9 99 99 0.59 0.58 3.3 0.25 0.19 0.1 
9.5 88 88 0.57 0.65 2.8 0.23 0.11 0.1 
9.7 75 75 0.59 0.72 3.2 0.30 0.15 0.1 
9.8 68 68 0.53 0.78 3.3 0.35 0.18 0.1 
10.0 50 50 0.98 0.96 3.6 0.52 0.27 0.1 
10.2 36 36 0.99 1.29 3.6 0.79 0.38 0.1 
10.3 31 31 0.96 1.98 3.9 0.90 0.98 0.1 
10.5 58 58 0.98 0.82 2.9 0.36 0.12 0.1 
10.7 61 61 0.33 0.55 £.0 0.23 -0.00 0.1 
10.8 69 69 0.27 0.92 £.6 0.30 0.06 0.1 
11.0 93 93 0.39 0.92 2.9 0.16 0.02' 0.1 
11.2 121 121 0.57 0.98 -0.7 -0.09 -0.17 0.1 
11.3 127 127 0.67 0.53 -0.1 -0.00 -0.13 0. 1 
11.5 197 197 0.79 0.51 0.9 0.09 -0.07 0.1 
11.6 153 153 0.59 0.35 1.3 0.06 -0.05 0.1 
11.6 159 159 0.63 0.90 £.0 0.09 -0.02 0.1 
1£.0 161 161 0.68 0.92 3.6 0.16 0.05 0.1 
12.1 193 193 0.90 0.96 3.9 0.15 0.05 0.1 
12.3 230 230 1.11 0.98 3.9 0.12 0.09 0.1 
12.5 299 299 1.92 0.57 3.8 0.11 0.03 0.1 

0. I 12.6 266 266 1.73 0.65 3.2 0.09 0.01 
0.1 
0. I 

12.8 229 229 1.80 0.78 1.3 0.09 -0.05 0.1 
13.0 175 176 1.39 0.79 1.5 0.06 -0.06 0. 1 
13.1 131 131 0.97 0.79 2.0 0.11 -0.06 0.1 
13.3 106 106 0.80 0.75 2.3 0.16 -0.05 0.1 
13.5 78 78 0.57 0.73 2.7 0.29 -0.05 0.1 
13.6 97 97 0.35 0.79 3.0 0.96 -0.09 0.1 
13.8 32 33 0.26 0.80 3.5 0.79 0.09 0. 1 
13.9 29 29 0.95 1.89 9.0 1.22 0.19 0. 1 
19.1 25 25 0.9£ 1.68 9.6 1.32 0.31 0.1 19.3 99 100 0.62 0.62 2.3 0.16 -0.09 0.1 
19,9 199 199 0.76 0.53 1.9 0.07 -0.11 0.1 19.6 155 155 0.86 0.55 2.3 0.11 -0.07 0.1 
19.8 163 163 0.86 0.53 2.9 0.13 -0.09 0.1 



CPTB£iZi B-£0 11-19-91 13:58 PftGE 3 

DEPTH DEPTH TIP RESISTANCE CORRECTED TIP LOCAL FRICTION FRICTION RATIO PORE PRESSURE P P RATIO DIFF P P RATIO INCLINATIO 
leters feet Qc tsf Qt tsf Fs tsf Fs/Oc * PH psi Pw/Qc < (PK-Ph)/Qc < I deg 

A. 55 1*.9 181 181 0.80 0.** 3.3 0.13 -0.02 0.1 
15.1 232 232 1.2* 0.53 3.6 0.11 -0.01 0.1 

4.65 15.3 261 261 1.52 0.58 *.6 0.13 0.02 0.1 
*.70 15.* 26* 26* 1.66 0.63 *.6 0.12 0.01 e.i 
*.75 15.6 265 265 1.62 0.61 *.5 0.12 0.01 0.1 
*.80 15.7 265 265 1.66 0.63 *.6 0.12 0.01 0.1 
*.85 15.9 282 282 1.73 0.62 *.3 0.11 0.00 0.1 
*.90 16.1 279 279 1.79 0.6* *.* 0.11 0.00 0.1 
*.95 16.2 276 276 1.6* 0.59 *.6 0.12 0.00 0.1 
5.00 16.* 291 291 1.75 0.60 *.8 0.12 0.01 0.1 
5.05 16.6 332 332 2.1* 0.65 *.9 0.11 0.01 0.1 
5.10 16.7 321 321 2.16 0.67 5.0 0.11 0.01 0.1 
5.15 16.9 313 313 1.85 0.59 5.2 0.12 0.01 0.1 
5.20 17.1 3*8 3*8 2.0* 0.59 0. 10 0.00 0.1 
5.25 17.2 392 392 2.63 0.67 3.6 0.07 -0.02 0.1 
5.30 17.* *03 *03 2.88 0.72 2.* 0.0* -0.0* 0.1 
5.35 17.6 378 378 2.82 0.75 2.6 0.05 -e.05 0.1 
5.*0 17.7 378 378 2.52 0.67 Wl V 0.06 -«.0* 0.1 
5. *5 17.9 376 376 2.6* 0.70 I 0.05 -0.05 0.1 
5.50 18.0 398 398 2.86 0.72 2.6 0.05 -fl.05 0.1 
5.55 18.2 379 379 2. *7 0.65 2.8 0.05 -0.05 A 
5.80 18.* 368 368 2.62 0.71 3.1 0.06 -<.0* w 
5.65 18.5 3*3 3*3 2.69 0.78 3.3 0.07 -0.0* 0.1 
5.70 18.7 325 325 2.78 0.85 3.5 0.08 -0.0* 0.1 
5.75 18.9 299 299 2.3* 0.78 3.7 0.09 -0.0* 0.1 
5.80 19.0 258 258 1.78 0.69 3.9 0.11 -0.05 0.1 
5.85 19.2 265 265 1.59 0.60 3.9 0.11 -0.05 e.i 
5.90 19.* 286 286 1.76 0.61 2.9 0.07 -0.07 0.1 
5.95 19.5 293 293 1.9* 0.66 0.06 -0.08 0.1 
6.00 19.7 291 291 2.0* 0.70 2.7 0.07 -0.08 0.1 
6.05 19.6 298 298 2.00 0.67 0.07 -0.07 0.1 
6.10 20.0 300 301 2.13 0.71 3.3 0.08 -0.07 0.1 
6.15 20.2 313 313 2.16 0.69 3.5 0.08 -0.06 0.1 
6.20 20.3 308 308 2.01 0.65 3.6 0.09 -0.06 0.1 
6.25 20.5 328 328 £.23 0.68 3.9 0.09 -0.05 0.1 
6.30 20.7 361 361 2. *5 0.68 *.0 0.08 -0.05 0.1 
6.35 20.8 353 353 2.5* 0.72 *.2 0.08 -0.05 0.1 
6.*0 21.0 353 353 2.60 0.7* *.3 0.09 -0.0* 0.1 
6. *5 21.2 3*0 3*0 2.31 0.68 *.6 0.10 -0.0* 0.1 
6.50 21.3 3*1 3*1 2.3* 0.69 *.6 0.10 -0.0* 0.1 
6.55 21.5 365 365 2.13 0.58 *.7 0.09 -0.0* 0.1 
6.60 21.7 369 369 2. *2 0.65 *.7 0.09 -0.0* 0.1 
6.65 21.8 357 357 2.60 0.73 *.5 0.09 -0.05 0.1 
6.70 22.0 352 352 2.73 0.78 *.6 0.09 -0.05 0.1 
6.75 22.1 339 339 2.81 0.83 *.8 0.10 -0.05 0.1 
6.80 22.3 326 326 2.75 0.85 5.2 0.11 -0.0* 
6.85 22.5 303 303 2.*0 0.79 0.12 -0.0* 
6.90 22.6 27* 27* 1.78 0.65 5.5 0.15 -0.0* 
6.95 22.8 305 305 1.7* 0.57 5.5 0.13 -0.0* 0.1 
7.00 23.0 375 375 2.3* 0.62 0.10 -0.'" 0.1 



PTBcliZi ; B -£0 1 vD
 1 13:58 PAGE 4 

W 
DEPTH DEPTH TIP RESISTANCE CORRECTED TIP LOCAL FRICTION FRICTION RATIO PORE PRESSURE P P RATIO DIFF P P RATIO INaiNATIO 
•(t»rs feet Qc tsf Ot tsf Fs tsf Fs/Oc * PH psi Pw/Oc * (Pw-Ph)/Qc * I deg 

7.05 23.1 919 919 3.17 0.76 5.6 0. 10 -0.03 0.1 
7.10 23.3 909 909 3.50 0.86 5.9 0.10 -0.03 0.1 
7.15 23.5 368 368 3.32 0.90 6.0 0.12 -0.03 0.2 
7,20 23.6 336 336 2.95 0.66 6.1 0.13 -0.03 0.1 
7.25 23.6 319 319 2.68 0.85 6.2 0.19 -0.03 0.2 
7.30 23.9 288 268 2.93 0.85 6.2 0.16 -0.09 0.2 
7.35 29.1 261 261 2.15 0.82 6.0 0.17 -0.05 0.2 
7.W 29.3 291 291 1.89 0.78 6.1 0.18 -0.05 0.2 
7.« 29.9 232 232 1.69 0.71 6.1 0.19 -0.06 0.2 
7.50 29.6 235 235 1.60 0.68 6.0 0.19 -0.06 0.2 
7.55 29,8 236 236 1.22 0.52 6.1 0.19 -0.06 0.2 
7.£>0 29,9 223 223 1.90 0.63 6.0 0.19 -0.07 0.2 
7.65 25,1 216 216 1.95 0.67 5.9 0.18 -0.10 0.2 
7.70 25.3 198 196 1.97 0.79 5.6 0.20 -0.10 0.2 
7.75 25.9 191 191 1.38 0.72 5.9 0.22 -0.10 0.9 
7.80 25,6 180 180 1.33 0.79 6.0 0.29 -0.10 0.3 
7.85 25.8 171 171 1.17 0.69 6.0 0.25 -0.11 0.9 
7.90 25.9 160 160 1.01 0.63 6.2 0.28 -0.11 0.2 
7.95 26.1 169 169 1.03 0.63 6.5 0.26 -0.10 0.2 
8.00 26.2 175 175 1.10 0.63 6.5 0.27 -0,09 0.3 

^.05 26.9 179 179 1.16 0.65 6.7 0.27 -0.09 0.2 
•.10 26.6 190 190 1.17 0.62 6.8 0.26 -0.08 0.2 
^.15 26.7 191 191 1.25 0.66 7.0 0.27 -0.07 0.2 

6.20 26.9 198 198 1.25 0.63 7.2 0.26 -0.07 0.2 
8.25 27.1 206 206 1.38 0.67 7.2 0.25 -0.07 0.2 
8.30 27.2 213 213 1.92 0.67 7.9 0.25 -0.06 0.2 
8.35 27.9 209 210 1.50 0.71 7.5 0.26 -0.06 0.2 
8.90 27.6 206 206 1.97 0.71 7.6 0.27 -0.06 0,2 
8.95 27.7 209 209 1.96 0.72 7.8 0.27 -0.06 0.2 
8.50 27.9 209 209 1.91 0.69 7.8 0.28 -0.06 0.2 
8.55 28.1 206 207 1.19 0.55 7.9 0.28 -0.06 0.2 
8.60 28.2 209 209 1.26 0.62 6.1 0.29 -0.05 0.2 
8.65 28.9 191 191 1.29 0.67 7.9 0.30 -0.07 0.2 
8.70 28.5 193 193 1.33 0.69 6.0 0.30 -0.06 0.2 
6.75 28.7 196 196 1.26 0.65 8.2 0.30 -0.06 0.2 
8.80 28.9 193 193 1.30 0.67 8.5 0.32 -0.05 0.2 
8.85 29.0 201 201 1.39 0.69 8.5 0.30 -0.05 0.2 
8.90 29.2 189 189 1.39 0.79 8.5 0.32 -^.06 0.2 
6.95 29.9 175 175 1.22 0.70 8.7 0.36 -0.06 0.2 
9.00 29.5 179 179 1.19 0.65 8.8 0.36 -0.06 0.2 
9.05 29.7 182 182 1.29 0.68 9.0 0.36 -0.05 0.2 
9.10 29.9 199 200 1.31 0.65 9.1 0.33 -0.09 0.2 
9.15 30.0 200 200 1.35 0.66 9.1 0.33 -0.05 0.2 
9.20 30.2 205 205 1.90 0.68 9.1 0.32 -0.05 0.2 
9.25 30.3 211 211 1.57 0.79 9.5 0.32 -0.09 0.2 

30.5 209 209 1.57 0.75 9.6 0.39 -0.03 0.2 •'^ 30.7 189 169 1.36 0.72 9.8 0.37 -0.03 0.2 
^.90 30.6 185 165 1.16 0.69 9.8 0.38 -0.09 0.2 

9.95 31.0 201 201 1.31 0.65 9.8 0.35 -0.09 0.2 
9.50 31.2 213 213 1.52 0.71 9.2 0.31 -0.06 0.2 



CPTB20 : B' -£0 • 11-19-91 13:58 PftGE 5 

A 
DEPTH DEPTH TIP RESISTANCE CORRECTED TIP LXflL FRICTION FRICTION RATIO PORE PRESSURE P P RATIO DIF P P RATIO 

w 
INCLINATIO 

leters feet Qc tsf Qt tsf Fs tsf Fs/Qc X PM psi Pw/Qc X (Pw-Phl/Oc X I deg 

9.55 31.3 211 211 1.30 0.82 9.5 0.32 -0.05 0.2 
9.80 31.5 199 199 1.44 0.72 9.4 0.34 -0.08 0.2 
9.85 31.7 177 177 1.33 0.75 9.2 0.37 -0.08 0.2 
9.70 31.8 153 153 1.14 0.75 9.4 0.44 -0.08 0.2 
9.75 32.0 153 153 0.94 0.81 9.6 0.45 -0.06 0.2 
9.80 32.2 202 202 0.81 0.40 7.2 0.25 -0.15 0.2 
9.85 32.5 230 230 1.28 0.55 2.8 0.09 -0.27 0.2 
9.90 32.5 224 224 1.51 0.67 2.5 0.07 -0.29 0.2 
9.95 32.8 195 195 1.21 0.82 2.6 0.10 -0.33 0.2 

10.00 32.8 198 198 0.91 0.48 2.9 0.11 -0.32 0.2 
10.05 33.0 204 204 0.80 0.39 2.0 0.07 ...34 0.2 
10.10 33.1 172 172 1.11 0.84 -0.3 -0.01 -0.51 0.2 
10.15 33.3 153 153 1.13 0.74 0.0 0.00 -0.58 0.3 
.0.20 33.5 130 130 1.13 0.88 0.6 0.03 -0.62 0.3 
10.25 33.8 90 90 1.12 1.25 0.7 0.08 -0.90 0.3 
10.30 33.8 47 47 1.13 2.43 1.0 0.15 -1.71 0.3 
10.35 34.0 25 25 0.89 2.72 2.2 0.63 -2.82 0.3 
10.40 34.1 13 13 0.29 2.14 2.6 1.42 -5.15 0.3 
10.45 34.3 12 12 0.09 0.74 4.8 2.88 -4.48 0.3 
10.50 34.4 11 11 0.10 0.91 7.5 4.88 -3.13 0.3 
10.55 34.8 11 11 7 7 9.8 8.82 -1.77 A 
10.80 34.8 11 11 7 7 11.8 7.98 -0.45 W 

URITE NUMBER OF RODS USED 



COlNlOCO INC 

Operator :CfiLyiN BELLS 
On Site LocrB-E'iZi 
Job No. : 1 

OPT Date : 11-19-91 13:58 
Cone Used :c'93 
Water table ( feet ) : £.39&56& 

Tot . Unit Wt. (avg) : 15i2i pcf 

DEPTH Qc (avg) Fs (avg) Rf (avg) SIGV SOIL BEHAVIOUR TYPE Eq - Dr PHI SPT Su 

(letersl (feet) (tsf) (tsf) (X) (tsf) (X) deg. N tsf 

0.30 1 0.83 0.03 3.80 0.04 undefined UKDFND UNDFD UDF UNDEFIIO 

0.60 2 0.00 0.00 0.00 0.11 undefined UNOFND UNDFD UDF UNDEFINED 
0.95 3 0.00 -0.00 0.00 0.18 undefined UNDFND IWDFD UDF UNDEFIie 

1.35 4 7.00 0.03 0.45 0.23 sensitive fine grained UNDFND UNDFD 3 .6 

1.55 5 11.83 0.09 0.73 0.27 sandy silt to clayey silt UNDFND UNDFD 5 1.1 
1.85 6 4.33 0.11 2.54 A -»A clay UNDFND UNDFD 4 
£.15 7 40.83 0.25 0.f'^ 0.36 silty sand to sandy silt 50-60 40-42 13 UNDEFIie 

2.45 8 83.17 0.50 0.60 0.40 sand to silty sand 70-80 44-46 20 UNDEFINED 
2.75 9 108.17 0.62 0.58 0.45 sand to silty sand 60-90 44-46 26 JffiEFINED 
3.05 10 77.00 0.53 0.69 0.49 sand to silty sand 60-70 42-44 18 UNDEFINED 
3.35 11 57.17 0.39 0.69 0.53 sand to silty sand 50-60 40-42 14 UNDEFINED 
3.65 12 144.67 0.64 0.44 0.57 sand 80-90 44-46 28 UNDEFINED 
3.95 13 £23.67 1.39 0.62 0.62 sand )90 46-48 43 UNDEFINED 
4.25 14 69.67 0.57 0.81 0.66 sand to silty sand 60-70 40-42 17 UNDEFINED 
4.55 15 127.63 0.72 0.56 0.70 sand 70-80 42-44 24 UNDEFINED 
4.85 16 261.50 1.57 0.60 0.75 sand )90 46-48 >50 UNDEFINED 

^ 5.15 17 302.00 1.89 0.63 0.79 sand )90 46-48 >50 UNDEFIO 
5.45 18 379.17 2.59 0.68 0.83 gravelly sand to sand )90 46-48 >50 UNDEFINED 

^ 5.75 19 352.00 2.63 0.75 0.88 sand >90 46-48 >50 UNDEFire 
6.05 20 281.83 1.85 0.66 0.92 sand >90 44-46 >50 UNDEFINED 
6.40 21 330.86 2.30 0.70 0.97 sand >90 46-48 >50 UNDEFIie 
6.70 22 354.00 2.42 0.68 1.01 gravelly sand to sand >90 46-48 >50 UNDEFINED 
7.00 23 320.33 2.30 0.72 1.06 sand >90 44-46 >50 UNDEFDO 
7.35 24 342.14 2.89 0.84 1.10 sand >90 44-46 >50 UNDEFINED 
7.65 25 230.50 1.53 0.67 1.15 sand 80-90 44-46 44 UNDEFI>e 
7.95 26 177.33 1.23 0.69 1.19 sand 80-90 42-44 34 UNDEFINED 
8.25 27 189.83 1.22 0.64 1.23 sand 80-90 42-44 36 UNDEFINED 
8.55 28 207.00 1.40 0.68 1.28 sand AAAA 

UV' vV 42-44 40 UNDEFINED 
8.65 29 196.33 1.31 0.67 1.32 sand 80-90 42-44 38 UNDEFIie 
9.15 30 186.50 1.27 0.68 1.36 sand 80-90 42-44 36 UNDEFINED 
9.45 31 200.00 1.40 0.70 1.41 sand 80-90 42-44 38 UNDEFIIO 
9.75 32 184.33 1.28 0.69 1.45 sand 70-80 42-44 35 UNDEFIie 

10.05 33 206.63 1.08 0.52 1.49 sand 80-90 42-44 40 UNDEFIIO 
10.35 34 102.83 1.05 1.02 1.54 sand to silty sand 60-70 38-40 25 UNDEFINED 

Dr - fill sands (Jaiiolkowski et al. 1965) PHI - Robertson and Caipanella 1963 Su: Nk= 10 

Note: For interpretation purposes the PLOTTED CPT PROFILE should be used with the TABULATED OUTPUT froi CPTINTRl (v 3.04) 



File space: 190 • sounding 

Initial Baseline 
Qc Fs Pw Inc 

-261 -7,05 -8.9 0,1 

Dep 

Qc 0 

Fs 0,00 

PM 0,0 

Inc 0,1 

Fl=Start F2=Baselline F3=Continue F4=Printer Off F10=OOS 
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SOUNDING DftTO IN FILE CPTC16 

OPERfiTGR ; JIM DPNIELSGN 

CONE ID : £93 

- o n o c 0, Inc. 

02-06-9E 08:0£ 

LOCftTION : C-16 

JOB No. : 1 

DEPTH [€P'TH 
leters 'eet 

tasehnf 

TIP RESISTftNCE CORRECTED TIP LDCftL FRICTION FRICTION RfiTID P.RESSU^i P P RP^O DI-F P P fifll.'C 

PV psi hti/Llc * if'w-PTi)/&c X Oc tsf 

-cbd 

Cit tsf Fs tsf 

-7.07 

Fs/Oc X 

-b.e 

! oeg 

i\ : 

0.05 0.2 24 24 0.03 0.11 0.2 0.06 0.06 0. 
0.10 0.5 5^ 54 0.25 0.46 0,5 0.06 0.06 0. 
0.15 0.5 62 62 0.08 0.15 0.1 0.01 0.01 0. 
0.E0 0.7 35 33 0.03 0.11 0.1 0.08 0.08 0. 
0.c'5 0.8 21 21 0.07 0.33 -0.0 -0.01 -0.01 0. 

0.1 0.30 1.0 13 lo 0.06 0.43 -0.5 -0.31 -0.31 
0. 
0.1 

0.35 1.1 6 6 0.0'< 0.43 -0.1 -0.11 -0.11 0.1 
0.A0 1.3 6 6 0.0b 1.07 0.0 0.05 0.05 0.1 
0.A5 « c 

4. J 6 6 0.03 0.52' 0.1 0.12 0.12 0.1 
0.50 l.b C 

J 
C 
w< 0.03 0.51 0.4 0.62 0.62 0.: 

0.55 1.6 6 6 0.02 0.12 0.2 0.20 0.1'0 0. 1 
e.t.0 2.0 6 6 0.03 0.40 0.3 0.30 0.30 0.: 
0-t5 2.1 17 17 0.07 0.38 0.3 0.12 0.12 0.: 
0.70 C. J' 25 2-5 0.04 0.17 0.4 e.i: 0.11 0... 
0.75 2.5 17 17 0.03 0.21 0.2 0.11 0.11 
0.80 2.6 15 15 0.05 0.35 0.2 0.12 0.12 m: 
0.85 2.8 25 2-5 0.08 0.32 0.3 0. 10 0.10 ~i 
0.80 3.0 36 36 0.07 0.18 0.4 0.06 0.06 e.; 
0.85 3.1 24 24 0.04 0.16 -0.1 -0.02 -0.02 0.1 
1.00 3.3 18 18 0.03 0.14 0.1 0.03 0.03 0.: 
1.05 3.4 13 13 0.10 0.77 0.1 0.05. 0.05 0.1 
1.10 3.6 22 22 0.06 0.26 0.4 0.14 0.14 0.1 
1.15 3.8 20 20 0.07 0.34 0.3 0.12 0.12 0. 1 
1.20 3.8 18 16 0.06 0.35. 0.6 0.31 0.31 0.1 
1.25 4.1 22 22' 0.05 0.25 0.1 0.02 0.02 0.1 
1.30 4.3 15 15 0.04 0.28 0.7 0.32 0.32 0.1 
1.35 4.4 14 14 0.02 0.15 -1.4 -0.73 -0.73 0.1 
1.40 4.6 16 16 0.02 0.12 0.5 0.24 0.24 0.1 
1.45 4.8 15 15 0.02 0.15 0.6 0.31 0.31 0. . 
1.50 4.8 31 31 0.86 0.26 0.7 0.16 0.16 0.1 
1.55 5.1 31 31 0.07 0.23 -1.3 -0.30 -0.30 0.1 
i.fee 5.2 32 32 0.07 0.23 -1.4 -0.32 -0.32 0.; 
l.fr5 5.4 28 28 0.10 0.34 2.5 0.63 0,63 0.; 
1.70 5.6 32 32 0.15 0.48 3.8 0.86 0.66 0.: 
1.75 5.7 27 27 0.08 0.35 1.3 0.36 0.36 0.: 
1.60 5.8 36 36 0.14 0.38 6.1 1.21 1.21 0. 
1.65 6.1 33 33 0.16 0.46 5.8 0.85 0.65 0.: 
1.80 6.2 33 33 0.26 0.77 8.0 1.87 1.85 0. 
1.85 6.4 66 67 0.45 0.66 35.1 3.61 3.78 0. 
2.00 6.6 71 72 0.55 0.77 31.6 5.18 3.17 4 



CPTClb : C-lb : 0c:-Ci6-9£ ®8;iZi£ PAGE 

DEPTH DEPTH TIP RESISTANCE CORRECTED TIP LOCAL FRICTION FRICTION RATIO PORE PRESSURE P P RATIO DIFF P P RATIO INaiNATIC 
leters feet Qc tsf Qt tsf Fs tsf Fs/Gic * Px psi Pw/Qc % (Pw-Ph)/Qc * I deg 

6.7 80 60 0.46 0.57 22.7 2.05 2.03 0.1 
a. 10 6.6 62 62 0.31 •0.51 14.0 1.63 1.59 0.1 
£.15 7.1 61 61 0.26 0.43 9.2 1.08 1.03 0.1 
£.20 7.2 63 65 0.27 0.43 9.0 1.03 0.97 0.1 
£.25 7.4 60 60 0.26 0.44 13.7 1.64 1.57 0.1 
£.30 7.5 63 63 0.26 0.45 15.4 1.75 1,68 0.1 
£.25 7.7 51 51 0.32 0.63 14.6 2.06 1.96 0.1 
2.40 7,6 56 57 0.27 0.4b 24.0 3.08 2,98 0.1 
2.45 6.0 74 74 0.14 0.16 16.0 1.75 1.66 0.2 
£.50 6.2 56 40 0.12 0.30 10.6 1.98 1.81 0.2 
£.55 6.4 21 21 0.16 0.78 13.7 4.79 4.45 0.2 
£.60 6.5 12 12 0.06 0.74 25.2 15.42 14.77 0.2 
£.65 6.7 10 10 0. 04 0.44 28.0 £•0.20 19.36 0.2 
£.70 6.6 7 8 0.05 0.65 19.7 19.33 18.15 0.2 
£.75 6.0 11 11 0.06 0.81 7.8 4.99 4.17 0.2 
£.60 6.2 17 17 0.12 0.74 0.9 0.40 -0.16 0.1 
£.65 6.4 40 40 0.18 0.45 -0.7 -0.12 -0.38 0.2 
2.60 6.5 53 53 0.25 0.48 1.5 0.21 0.00 0.2 
£.65 6.7 66 66 0.34 0.50 1.6 0.16 0.00 0.2 
3.00 6.6 63 63 0. 4? 0.51 1.5 0.12 -0.01 0..; 
3.05 10.0 116 116 0.62 0.52 1.5 0.09 -0.01 0.1 
3.10 10.2 146 146 0.85 0.58 1.4 0.07 -0.02 0.1 
3.15 10.3 157 157 1.00 0.63 1.6 0.07 -0.01 0.1 
3.20 10.5 155 155 1.06 0.68 1.6 0.08 -0.01 0.1 

k3.£5 10.7 156 156 1.05 0.67 1.7 0.06 -0.01 0.2 
^3.30 10.6 166 166 1.00 0.60 1.9 0.08 -0.01 0.2 

3.35 11.0 167 167 1.05 0.56 1.6 0.06 -0.0c 0.2 
3.40 11.2 162 162 1.07 0.56 1.5 0.06 -0.02 0.2 
3.45 11.3 176 176 0.78 0.44 1.7 0.07 -0.02 0.2 
3.50 11.5 166 186 1.00 0.53 1.9 0.07 -0.02 0.1 
3.55 11.6 162 182 1.06 0.58 1.8 0.07 -0.02 0.2 
3.60 11.6 160 160 0.61 0.57 1.8 0.08 -0.03 0.2 
3.65 1£.0 146 146 0.72 0.49 2.0 0.10 -0.03 0.1 
3.70 12.1 157 157 0.63 0.53 2.2 0.10 -0.02 0.1 
3.75 12.3 166 166 0.65 0.57 2,2 0.09 -0.02 0.1 
3.80 12.5 169 169 0.99 0.59 2.3 0.10 -0.02 0.2 
3.65 12.6 156 158 0.86 0.56 2.3 0.10 -0.03 0.1 
3.60 12.6 140 140 0.87 0.62 2.4 0.12 -0.03 0. 1 
3,65 13.0 131 131 0.80 0.61 2.4 0.13 -0.03 0. 1 4.00 13.1 124 124 0.68 0.55 2.5 0.15 -0.03 0. 1 
4.05. 13.3 127 127 0.66 0.52 2.7 0.15 -0.03 0.2 
4.10 13.5 133 133 0.75 0.57 2.7 0.15 -0.02 0, c 4.15 13.6 143 143 0.85 0.59 2.7 0.14 -0.03 0. 1 4.20 13.6 141 141 0.81 0.57 2.7 0.14 -0.03 0.2 
4.25 13.6 132 132 0.72 0.55 2.8 0.16 -0.03 0.2 4.30 14.1 137 138 0.70 0.51 2.8 0.15 -0.03 0.2 4.35 14.3 143 143 0.74 0.52 2.8 0.14 -0.04 0.2 4.40 14.4 141 141 0.72 0.51 3.1 0.16 -0.03 0.2 4.45 14.6 147 147 0.66 0.45 3.1 0.15 -0.03 0,2 14.6 152' 152 0.77 0.51 3.1 0.15 -0.03 0,2 



CPTC16 : C:-16 : 02-06-92 08:02 PAGE 3 

DEPTH DEPTH 
leters feet 

jj 

4.fc5 
4.70 
4.75 
4.B0 
4.85 
4.90 
4.95 
5.00 
5.05 
5.10 
5.15 
5.20 
5.25 
5.30 
5.35 
5.40 
5.45 
5.50 
5.55 
5.80 
5.85 
5.70 
5,75 
5.80 
5.65 
5.90 
5.95 
8.00 
8.05 
8.10 
8.15 
8.20 
8.25 
8.30 
8.35 
8.40 
8.45 
8.50 
8.55 
8.80 
8.85 
8.70 
8.75 
8.80 
8.85 
8.90 
8.95 
7.00 

14.9 
15.1 
15.3 
15.4 
15.8 
15.7 
15.9 
18.1 
18.2 
18.4 
18.8 
18.7 
18.9 
17.1 
17.2 
17.4 
17.8 
17.7 
17.9 
16.0 
16.2 
18.4 
16.5 
16.7 
18.9 
19.0 
19.2 
19.4 
19.5 
19.7 
19.8 
20.0 
20.2 
20.3 
20.5 
20.7 
20.8 
21.0 
21.2 
21.3 
£1.5 
21.7 
21.6 
22.0 
22'. 1 
22.3 
22.5 
22.8 
22.6 
23.0 

TIP RESISTANCE 
Qc tsf 

147 
152 
154 
151 
145 
141 
141 
149 
181 
178 
161 
172 
186 
157 
141 
135 
155 
181 
201 
228 
234 
250 
243 
248 
233 
226 
220 
203 
218 
219 
241 
230 
£35 
226 
233 
248 
288 
289 
250 
209 
207 
225 
239 
249 
302 
338 
350 
389 
382 
381 

CORRECTED TIP 
Ot tsf 

147 
152 
154 
151 
145 
141 
141 
149 
181 
178 
161 
173 
188 
157 
141 
135 
155 
181 
201 
228 
234 
250 
243 
248 
233 
228 
220 
203 
£18 
219 
241 
230 
£35 
228 
233 
248 
288 
289 
250 
209 
207 
225 
239 
249 
303 
338 
350 
389 
382 
381 

LOCAL FRICTION 
Fs tsf 

0.78 
0.84 
0.85 
0.87 
0.88 
0.77 
0.75 
0.79 
0.86 
1.01 
1.08 
1.06 
1.12 
1.08 
0.64 
0.81 
0.88 
0.83 
0.63 
1.02 
1.30 
1.48 
1.47 
1.50 
1.46 
1.40 
1.38 
1.25 
1.12 
1.31 
1.41 
1.44 
1.47 
1.41 
1.31 
1.37 
1.85 
2.04 
1.42 
1.20 
1.08 
1.52 
1.43 
1.47 
1.79 
2.17 
2.36 
2.82 
2.89 
2.93 

FRICTION RATIO 
Fs/Oc t 

0.53 
0.55 
0.55 
0.56 
0.81 
0.55 
0.53 
0.53 
0.55 
0.57 
0.80 
0.82 
0.87 
0.87 
0.59 
0.45 
0.43 
0.48 
0.41 
0.45 
0.55 
0.58 
0.80 
0.81 
0.84 
0.82 
0.83 
0.81 
0.52' 
0.80 
0.59 
0.83 
0.82 
0.82 
0.58 
0.58 
0.82 
0.78 
0.57 
0.57 
0.51 
0.86 

PORE PRESSURE P P RATIO DIF P P RATIO IWIINATIC 

0.59 
0.59 
0.84 
0.86 
0.71 
0.74 
0.61 

1 psi Pw/Oc i (Pw-Pfil/Qc * I deg 

2.5 0.12 -0.07 m 
3.0 0.14 -0.04 0.2 
3.2 0.15 -0. 04 0.2 
3.2 0.15 -0.04 0.2 
3.4 0.17 -0.04 0.2 
3.5 0.16 -0.03 0.2 
3.4 0.17 -0.04 0.2 
3.5 0.17 -0..04 0.2 
3.8 0.18 -0.04 0.2 
3.6 0.18 -0.03 0.2 
3.3 0.13 -0.05 0.2 
3.4 0.14 -0.05 0.2 
3.5 0.15 -0.05 0.2 
3.5 0.18 -0.08 0.2 
3.6 0.19 -0.05 0.2 
3.9 0.21 -0.05 0.2 

C
O

 f-
n
 

0.16 -0.08 0.2 
3.1 0.12 -0.06 0.2 
3.4 0.12 -0.08 0.2 
3.9 0.13 -0.04 0.2 
3.5 0.11 -0.05 0.2 
4.0 0.11 -0.04 0.2 
4.0 0.12 -0.04 0.2 
3.8 0.11 -0.05 0.2 
3.2 0.10 -0.07 
3.4 0.11 -0.07 w 
£.2 0.07 -0.11 0.2 
2.8 0.09 -0.11 0.2 
2.6 0.10 -0.10 0.2 

-3.0 -0.10 -0.2-9 0.2 
-3.7 -0.11 -0.29 0.2 
-1.3 -0.04 -0.23 0.2 
0.8 e.e£ -0.17 e.£ 

-0.8 -0.02 -0.21 0.2 
0.4 0.01 -0.18 0.2 
1.9 0.08 -0.13 0.2 
1.9 0.05 -0.12 0.2 
2.4 0.08 -0.11 0.2 
3.3 0.10 -0.09 0.2 
3.9 0.13 -0.09 0.2 
1.4 0.05 -0.16 0.2 
2.5 0.08 -0.14 0.2 
3.4 0.10 -0.10 0.2 
2.5 0.07 -0.13 0.2 
4.3 0.10 -0.08 0.2 
4.3 0.09 -0.08 0.2 
5.0 0.10 -0.04 0.2 
3.4 0.07 -0.07 0.2 
3.2 0.08 -0.08 0.2 
2.3 0.07 -0.06 



CPTC16 C-lfe (Zi£-06-9£ 08:0c: PftGE 4 

DEPTH DEPTH TIP RESISTANCE CORRECTED TIP LOCAL FRICTION FRICTION RATIO PORE PRESSURE P P RATIO DIFF P P RATIO INaiNATIC 
•eters feet Qc tsf Ot tsf Fs tsf Fs/Oc < Pw psi PN/QC J (Pw-Ph)/Qc % 1 des 

^ 7.e5 £3.1 340 340 £.76 0.61 £.4 0.05 -0.11 0.£ 
7.10 23.3 310 310 £.40 0.77 2.6 0.06 -0.11 0.£ 
7.15 £3.5 296 296 2.16 0.73 3.1 0.07 -0.11 0.2 
7.20 £3.6 306 306 £.02 0.66 2.6 0.06 -0.12 0.2 
7.25 £3.6 314 314 2.07 0.66 1.9 0.04 -0.13 0.2 
7.30 23.9 321 321 £.23 0.69 3.7 0.06 -0.09 0.3 
7.35 £4.1 SE'C 32'0 £.10 0.66 4.2 0.09 -0.08 0.3 
7.40 24.3 313 313 2.00 0.64 3.2 0.07 -0.11 0.3 
7.45 £4.4 326 3£8 1.90 0.56 3.7 0.06 -0.09 0.3 
7.50 24.6 353 353 2.30 0.65 4.6 0.09 -0.07 0.3 
7.55 24.8 354 354 2.55 0.72 3.6 0.08 -0.09 0.3 
7.60 24.9 346 346 2.38 0.69 3.5 0.07 ^0.10 0.3 
7.65 25.1 356 356 £.41 0.66 3.9 0.06 -0.09 0.3 
7.70 25.2 387 367 2.74 0.71 4.0 0.06 -0.06 0.3 
7.75 £5.4 367 367 3.01 0.76 3.8 0.07 -0.06 0.3 
7.60 25.6 362 362 3.21 0.64 4.4 0.06 -0.06 0.3 
7.65 £5.6 366 366 3.17 0.66 5.1 0.10 -0.07 0.3 
7.90 25.9 342 342 2.94 0.66 5.5 0.11 -0.07 0.3 
7.95 £6.1 330 330 £.64 0.60 5.6 0.12 -0.07 0.3 
6.00 £6.£ 322 325 2.43 0.75 6.3 0.14 -0.05 0.4 
6.05 26.4 333 333 £.41 0.72 6.3 0.14 -0.05 0.4 
6.10 26.6 344 344 2.53 0.74 6.7 0.14 -0.05 0.4 
8.15 26.7 342 342 £.56 0.76 6.7 0.14 -0.05 0.* 
6.20 26.9 337 337 £.68 0.80 6.2 0.13 -0.0r 0.4 

^6.25 £7.1 330 330 2.51 0.76 6.3 0.14 -0.06 0.4 
•6.30 27.2 310 310 2.36 0.76 6.7 0.16 -0.06 0.4 

6.35 27.4 322 323 2.40 0.74 6.5 0.15 -0.06 0.4 
6.40 27.6 319 319 2.37 0.74 6.5 0.15 -0.06 0.4 
6.45 £7.7 311 311 2.01 0.65 6.9 0.16 -0.06 0.4 
6.50 £7.9 319 319 2.06 0.65 7.2 0.16 -0.05 0.4 
6.55 26.1 314 314 2.07 0.66 4.£ 0.10 -0.12 0.4 
6.60 26.2 315 315 2.26 0.72 5.0 0.11 -8.11 0.3 
6.65 26.4 322 322 2.32 0.72 5.7 0.13 -0.09 0.4 
6.70 26.5 305 305 2.45 0.80 6.1 0.15 -0.09 0.4 
6.75 26.7 300 300 2.26 0.76 6.6 0.16 -0.08 0.4 
6.60 26.9 266 266 2.03 0.71 6.5 0.16 -0.09 0.4 
6.65 29.0 295 295 2.09 0.71 7.0 0.17 -0.07 0.4 
6.90 29.2 315 315 2.14 0.66 6.4 0.15 -0.06 0.4 
8.95 29.4 323 323 2.14 0.66 7.0 0.16 -0,07 0.4 
9.00 29.5 344 345 2.51 0.73 7.4 0.15 -0,06 0. 4 
9.05 29.7 367 367 2.76 0.75 7.9 0.15 -0.05 0.4 
9.10 29.9 362 362 2.66 0.74 7.7 0.15 -0.05 0. 4 
9.15 30.0 365 365 £.73 0.75 6.0 0.16 -0.05 0.4 
9.20 30.2 366 366 2.69 0.73 7.0 0.14 -0.07 0.4 
9.25 30.3 370 370 £.63 0.77 6.0 0.16 -0.05 0.4 9.30 30.5 384 385 £.99 0.78 6.2 0.15 -0.04 0.4 9.35 30.7 366 366 3.09 0.80 8.5 0.16 -0.04 0.4 
9.40 30.6 369 369 3.27 0.64 8.4 0.16 -0.04 0.4 
9.45 31.0 361 381 2.65 0.70 6.7 0.17 -0.04 0.4 
9.50 51.2 370 370 2.50 0.66 8.3 0.16 -0.05 0.4 



PTC16 : C -1& • • iZic:-0&-9c: 08: POGE 5 

DEC'TH DEPTH TIP RESISTANCE CORRECTED TIP LOCAL FRICTION FRICTION RATIO PORE PRESSURE P P RATIO DIFF P P RATIO INCLINATI 
^deg 

leters feet Qc tsf Ot tsf Fs tsf Fs/Oc X Pw psi P'H/QC % (Pw-Ph)/Qc X 
INCLINATI 
^deg 

S.55 31.3 388 388 8.39 0.66 4.9 0.10 -0.18 
31.5 378 378 8.78 • 0.78 7.3 0.14 -0.07 

Cf T 

0.4 
S.feS 31.7 391 391 3.14 0.80 7.4 0.14 -0.07 0.4 
9.70 31.8 377 377 3.40 0.90 7.6 0.15 -0.07 0.4 
9.75 33.0 353 8.97 0.84 6.0 0.16 -0.07 0.4 
9.80 33.3 330 8.38 0.71 8.0 0.17 ^.07 0. 4 
9.85 33.3 338 338 8.84 0.66 8.7 0.19 -0.06 0.4 
9.90 33.5 388 3?t 8. f3 0.78 8.0 0.16 -0.07 0.4 
9.95 33. t 381 368 8.94 0. 77 9.0 0.17 -0.05 0.4 
10.00 33.8 378 378 3.08 0.81 9.3 0.18 -0.04 0. 4 
10.05 33.0 387 387 3.16 0.87 9.0 0.16 -0.05 0.4 
10.10 33.1 358 358 ji. 83 0.98 9.0 0.18 -0.06 0.^. 
10.15 33.3 388 388 8.96 0.91 9.0 0.80 -0.06 e.'' 
10.30 33.5 894 894 8.45 0.83 6.9 0.88' -0.07 0.4 
10.3'5 33.8 878 878 8.85 0.81 9.0 0.23 -0.08 0.4 
10.30 33.8 890 890 8.81 0.76 9.0 0.£8' -0.08 0.4 
10.35 34.0 8'93 8*93 8.13 0.73 6.3 0.20 -0.09 0.4 
10.40 34.1 508 308 8.88 0.74 9.0 0.81 -0.00 0.4 
10.45 34.3 38'3 383 8.13 0.66 9.1 0.80 -0.07 0.4 
10.50 34.4 318 318 8.84 0.71 9.0 0.80 -0.08 0.4 
10.55 34.6 885 885 1.94 0.68 5.6 0.14 -0.17 0.4 
10.80 34.8 885 888 1.81 0.63 7.5 0.18 -0.13 0.4 
10.85 34.9 310 310 8.18 0. 70 7.7 0.18 -0.11 0.4 
10.70 35.1 330. 330 8.49 0.75 7.1 0.15 -0.18 0.4 
10.75 35.3 300 300 8.39 0.60 6.3 0.80 -0. 10 A' 10.80 35.4 881 868 8.15 0.76 9.0 0.23 -0.10 
10.65 35.. 8 879 879 8.09 0.75 6.7 0.17 -0.16 0.4 
10.90 35.6 886 888 8.00 0.75 7.8 0.19 -0..15 0.4 
10.95 35.9 858 c'58 8.01 0.78 7.6 0.81 -0.15 0.4 
11.00 38.1 84b 848 8.00 0.81 8.4 0.25 -0.13 0.4 
11.05 38.3 838 833 1.93 0.83 6.5 0.26 -0.15 0.4 
11.10 38.4 819 819 1.83 0.83 8.4 0.87 -0.16 0.4 
11. 15 28.8 £17 £17 l.bl 0.74 9.1 0.30 -0.14 0.4 
11.80 38.7 808 808 1.43 0.71 7.5 0.27 -0.80 0.4 
11.85 38.9 88'1 881 1.54 0.70 9.0 0.89 -0.14 0.5 
11.30 37.1 831 831 1.52 0.66 7.0 0.22 -0.80 0.5 
11.35 37.8 888 886 1.41 0.68 7.0 0.22 -0.21 0.5 
11.40 37.4 885 825 1.86 0.57 7.6 0.24 -0.19 0.5 
11.45 37.8 880 880 0.96 0.44 7.4 0.84 -0.81 0.5 
11.50 37.7 818 818 0.67 0.31 7.8 0.84 -0.82 0.5 
11.55 37.9 804 804 0.57 0.86 3.8 0.13 -0.35 0.5 
11.80 36.1 810 810 0.64 0.31 8.3 0.08 -0.40 0.5 
11.85 38.8 194 194 0.97 0.50 0.8 0.01 -0.51 0.5 
11.70 38.4 168 188 1.88 0.65 1.7 0.07 -0.47 0.5 
11.75 38.5 181 181 1.33 0.73 3.8 0.15 -0.41 0.5 
11.80 38.7 180 180 1.37 0.76 6.7 0.87 -0.30 0.5 
11.85 38.9 180 180 1.40 0.78 8.6 0.35 -0.22 0.5 
11.90 39.0 178 178 1.30 C.76 9.D 0.40 -0.80 0.5 
11.95 39.8 189 189 1.80 0.71 9.7 0.41 -0.80 0.5 
18.00 29.4 171 171 1.15 0.bb 9.9 0.42 -0..19 



CPTC16 : C-1& : iZi£-06-9£ 08:02 PftGE 6 

DEPTH DEPTH 
leters feet 

TIP RESISTANCE 
Qc tsf 

CORRECTED TIP 
Ot tsf 

LOCAL FRICTION 
Fs tsf 

FRICTION RATIO 
Fs/Qc * 

PORE PRESSURE 
Pw psi 

P P RATIO 
Pw/Qc X 

DIFF P P RATIO 
(PH-Phl/Uc X 

1E.05 3S.5 156 156 1.01 0.65 6.7 0.31 -0.36 
16:. 10 39.7 136 136 0.86 0.63 9.0 0.47 -0.30 
1£:.15 39.9 118 119 0.73 0.61 11.4 0.69 -0.20 
1L20 A0.0 110 110 0.76 0.69 12.2 0.80 -0.16 
IE:. £5 A0.2 105 105 0.84 0.80 10.2 0.70 -0.31 
1£,30 A0.A 97 96 0.94 0.96 11.3 0.63 -0.26 
1L35 40.5 67 87 0.47 0.54 9.0 0.74 -0.49 
1E.40 40.7 78 78 1.0£ 1.31 4.4 0.41 -0.98 
16:.A5 40.8 £8 £8 0.93 3.29 £.4 0.6£ -S.££ 
1£.50 41.0 11 1£ 0.£0 1.78 12.7 7.95 -1.55 
1£.55 41.£ 11 1£ 0.£0 1.80 61.4 39.86 £9.98 
l£.b0 41.3 3 4 0.£0 6.04 57.6 125.04 91.82 
IE-. 65 41.5 5 4 7 7 57.6 125.17 91.80 
12,70 41.7 3 4 • 57.7 122.17 89.48 

INCLINATIC 
I deg 

e..5 
0.5 
0.5 
0.5 
0.5 
0.5 

0.f> 
0.6 
e.6 
0.6 
0.6 
0.6 

WRITE NUMBER OF RODS USED 



coiNjoco ifNJc: 

UperatoT'- :JIM Df^NIEi_SuN 

On Site uoc:L-lt> 
wT o b N o. : 1 
Tot. Unit Ut. (avg- : 150 

CPT Date 
Lone usee 
Water- table 

:0E'-06-9S' 06: 0S 

( feet ) : S.S965S8 

DEPTH Cic (avg) Fs (avg) F:f (avg) SIGV SOIL BEHPVID'JF lyPE Eq - L'r Prii SP'T Su 
ters) (feet) itsf) (tsf) (*) (tsf) (%) deg. N tsf 

e.3« 1 31.50 0.09 0.28 0.01 silty sand to sandy silt 80-90 )16 11 UNDEFINED 
0.t0 £ t.50 0.01 0.51 0. 11 sensitive fine grairec UND^ND UNDFD 3 
0.B5 •J ££,71 0.05 0.21 0.16 siity sano to sandy silt 10-50 10-12 7 UNDEFINED 
1.^5 't 19.00 0.08 0.32 0. £2 silty san: to sandy silt 10-50 10-12 8 UrJDEFINEL-
1.55 c £0,23 0.01 0. £0 0.27 siity sane to sancy si.t (10 36.-10 8 UNDEFINED 
1.85 t 31.22 0.12 0.36 C.2£ silty sane to sandy silt 10-50 10-11 10 UNDEFINED 
E-.15 7 b£.l7 0.38 0.81 0.38 sand to silty sand 80-70 12-11 15 UNDEFINED 
c'.kS 8 bl.l7 0. £8 0.12 0.10 sand to silty sand 80-70 12-11 15 UNDEFINED 
£.75 9 lb,b7 0.09 0.55 0.15 sandy silt to clayey siit UNIFND Ur^DFL 6 1.8 
3.05 10 85.17 0.33 0.51 0.19 sand to silty sa:.: 80-70 12-11 18 UNDEFINED 
5.25 11 181,17 1.00 e.8£ 0.52 sand 60-90 11-18 7 i 

Wi LWDEFINED 
0. b J 1£ 175.00 0.9o 0.52 0.5^ sand ;90 1i-1t 31 UNDEFINED 
2.85 iiJ 

p: e. 89 0.56 0.62 sand 60-90 11-18 29 UNDEFINED 
k.£5 lA 133.33 0. ^5 0.5t 0.88 sand 60-90 11-18 28 UNDEFINEI 
A. 55 15 111,50 0.72 0.50 0.70 sand 60-90 11-18 28 UNDEHNED 
k.85 lb 117.32 0.63 0.58 0.75 sand 60-% li^-Hb 26 mOtflNEt 
5.15 17 187.83 0.9i 0.59 0.79 sand 80-90 11-18 32 UNDEFINED 
5,15 16 181.87 0.80 0.50 0.63 sand 80-90 12-11 31 UNDEFJH^ 
5.75 19 £36.87 1.27 0.57 0.86 sand >90 11-18 18 UNDEF^P 
b.05 £-0 ££1.17 1.31 0.59 0.92 sand >90 11-1b 12 UNDEFI^ 

b.A0 £1 £13.88 1.52- 0.82 0.97 sand >90 11-18 17 UNDEFINED 
b.70 ££ ££•9.83 . • uj 0.59 1.01 sand >90 11-18 11 UNOEFirCD 

7.W £3 317.00 c. ^3 0.70 1.08 sand >90 18-18 >50 UNDEFIO 
7.35 £i 215.57 C* u'j 0.71 1.10 sane >90 11-18 >50 UNDEFINED 
7.b5 £5 312.00 £.28 0.88 1.15 gravelly sand tc sand >90 11-18 >50 UNDEFINED 
7.95 2b 388.00 £.95 0.81 1.19 sand >90 11-18 >50 UNDEFINED 

B.£5 £7 331.67 £.5£ 0.75 1.23 sand >90 1'»-16 >50 UNDEFINED 

8.55 £8 315.83 2.21 0.70 1.28 sand >90 11-18 >50 UNDEFINED 

8.85 £9 303.83 £.21 0.71 1.32 sand >90 11-18 >50 UNDEFIie 

9.15 30 318.00 £.19 0.72 1.38 sand >90 11-18 >50 UNDEFINED 

9.A5 31 380.00 £.92 0.77 1,11 gravelly sand to sand >90 11-16 >50 UNDEFINED 

9.75 3£ 371.82 2.85 0.77 1.15 sand >90 11-1b >50 UNDEFINED 

10.05 33 359.87 £.71 0.78 1.19 sand >90 11-18 >50 UNDEFINED 
10.35 3A 305.17 £.51 0.63 1.51 sand >90 11-18 >50 UNDEFINED 

10. b5 35 303.83 £.09 0.89 1.56 sand >90 12-11 >50 UNDEFINEL^ 

10.95 3b £88.00 £.19 0.77 1.82 sand 80-90 12-11 >50 UNDEFINEI 

11.25 37 £££.63 1.72 0.77 1.87 sand 60-90 12-11 13 UNDEFIfO 

11.55 3b £19.87 1.07 0.19 1.71 sand 80-90 12-11 12 UNDEFINED 

[h" - ftll sards (Jaiioll<OH5l<i st al. PHI - Robertson and Caipanalla I'JSl Su: Nk= 1? 

Note: Fo'- interpretation purposes the FtCTTED CPT PROFILE should be used with the TftBtJ',.PTED OUTPUT froi CP'TINTRI (v 2.0k) 



COMOCO IMC 

^perat or : JIM DftNIELSON On Site Lcc:C-1 & Page No. S 

DEPTH Qc (avg) Fs lavg) Rf (avg) SIGV SOIL BEHftVlO'JR TYPE 

1 

1 

.5
T 

PHI SP'T Se 
(leters) (feet) (tsf) (tsf) (?) (tsf) (%) deg. N tsf 

11. B5 33 186.63 1.15 0.61 1.75 sand 70-80 A0-A2 36 UNDEFMD 
12.15 A0 153.67 1.0A 0.68 1.79 sand 70-80. A0-'»2 2-9 UNDEFINED 
12. A5 Al 8A.17 0.83 0.98 l.E-i sane tc s:lty sand 50-60 36-38 £•0 UNDEFINED 

Dr - fil; sands IJaiioliiowski ti ai. 1935) PHI - Robertso" and Caipanella 1333 Su: Nt(= 13 

"** Note: For interpretation purposes the PLOTTED CPT PROFILE should be usee with the TftbJJlTED CiLiTPUT froi OP'TINTRl iv 3.03) 



cere 
File space: 2% i sounding 

Initial Baseline 
Qc Fs Pw Inc 

-2fc£-7.U6 -8.6 1.1 

J 

Fl=S:art F2=ba5elinc F3^Ccr::nue F'i=Printer Off FlB=DOS 

Dep 

Oc -I? 

's -e.M 

Pw 0. 1 

i'.: 0.; 



FIELD ACnVITY LOG SHEET 

Page _L of _L 
Cconoco) 

Lxicatjcn: b- I 
Site: 

Unit: \ Opeixtors: 

Proj. Consuluint; :>\>u r 

. Start Time: / . End Time; 

, Town: £ ^TVv i c o. . a , State: X^A • 
-5 <^\\S S,^\\ *10^ 

Company; Q<: C- % 

1 Date 
Start 
Time 

End 
Time Location File 

Cone 
Sirat. Soil Water 

Mont. 
Well 

Depth 
(ft) 

Hole 
No. 

Reason for Stopping 
1. Ttp Pressure 
2. Predetermined Depth 
3. Friction 
4. Inclination 
5. Hydraulic Pressure 

Grouting: 
F - Funnel 
T - Tubing 
D - Downhole Comments 

ll-il-V /yy;£ l>-/S / 2_ -r /f-t- V/.2 1 
•7^- .S7~c>/^ r ~ / z-* II 

1 
" 

1 

'mr/cws725 
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£ lUNDING DOTP IN FILE CPTDIS 11-19-91 14:45 

ROTOR ; COLVIN SELLS 

CONE ID : £93 

Conoco, Inc. 

LOCOTION : D-18 

DEPTH DEPTH 
letfrs feet 

Baseline 

m 

0.05 0.2 
0.10 -0.3 
0.15 0.5 
0.20 0.7 
0.25 0.8 
0.30 1.0 
0.35 1.1 
0.40 1.3 
0.45 1.5 
0.50 1.0 
|.55 l.B 
1.00 2.0 
0.05 2.1 
0.70 2.3 
0.75 2.5 
0.B0 2.0 
0.85 2.8 
0.90 3.0 
0.95 3.1 
1.00 3.3 
1.05 3.4 
1.10 3.0 
1.15 3.8 
1.20 3.9 
1.25 4.1 
1.30 4.3 
1.35 4.4 
1.40 4.0 
1.45 4.8 
1.50 4.9 
1.55 5.1 
1.00 5.2 
1.05 5.4 
1.70 5.0 
1.75 5.7 
1.B0 5.9 
1.85 0.1 
1.90 0.2 
1.95 0.4 
2.00 0.0 

JOB Z
 

o
 

• 1 

rwcE CORRECTED TIP LOCftL FRICTION FRICTION RATIO PORE PRESSURE P P RATIO DIF P P RATIO INCLINATION 
sf Ot tsf Fs tsf Fs/Oc % Pw psi Pw/Oc * (Pw-Pti)/Qc X I deg 

M -7.04 -9.5 0.2 

-0 -0 -0.01 3.20 0.0 -0.69 -0.69 0.2 
0 0 -0.01 -5.67 -0.3 -16.09 -16.09 0.2 
1 1 -0.01 -2.50 -0.3 -4.02 -4.02 0.2 
1 1 -0.01 -1.50 -0.4 -6.32 -6.32 0.2 
1 1 -0.01 -1.31 -0.5 -5.39 -5.39 0.2 
1 1 -0.01 -1.21 -0.6 -7.63 -7.63 0.2 
1 1 -0.01 -1.25 -0.3 -3.02 -3.02 0.2 
0 0 -0.01 -1.73 -0.3 -4.07 -4.07 0.2 
0 0 -0.01 1 0.0 7 7 0.2 

-0 -0 -0.01 5.33 0.1 -3.45 -3.45 0.2 
-0 -0 -0.01 5.00 0.0 -2.30 -2.30 0.2 
-0 -0 -0.01 3.75 0.0 -1.72 -1.72 0.2 
-0 -0 -0.00 0.89 0,2 -3.83 -3.83 0.2 
-1 -1 -0.01 1.14 0.1 -1.23 -1.23 0.2 
-1 -1 0.00 0.00 0.2 -2.96 -2.96 0.2 
-1 -1 0.00 0.00 0.3 -4.02 -4.02 0.2 
-0 -0 0.00 0.00 0.3 -b.99 -6.90 0.2 
-0 -0 0.00 0.00 0.3 -55.16 -55.16 0.2 
0 0 0.00 0.00 0.3 58.61 58.61 0.2 

-0 -0 -0.00 0.50 0.4 -31.03 -31.03 0.2 
-0 -0 -0.00 1.00 0.4 -20.69 -20.69 0.3 
0 

23 
0 0.02 49.00 0.4 62.06 62.06 0.2 0 

23 23 0.03 0.15 0.0 0.01 0.01 0,2 
12 12 -0.00 -0.03 0.1 0.09 0.09 0.2 
11 11 -0.01 -0.06 -0.0 -0.03 -0.03 0.2 
10 10 0.00 0.00 0.1 0.09 0.09 0.2 
9 9 0.01 0.14 0.0 0.00 0.00 0.2 

18 16 0.04 0.21 0.3 0.11 0.11 0.2 
13 13 -0.01 -0.05 0.4 0.25 0.2S 0.2 
13 13 0.01 0.07 0.2 0.09 0.09 0.2 
17 17 0.02 0.12 -0.1 -0.06 -0.06 0.2 
12 12 0.05 0.38 0.2 0.13 0.13 0.3 
17 17 0.03 0.20 0.1 0.04 0.04 0.3 
10 10 0.03 0.21 -0.3 -0.13 -0.13 0.3 
10 10 0.02 0.20 -0.2 -0.16 -0.16 0.3 
12 12 0.02 0.17 0.0 0.03 0.03 0.2 
12 12 0.03 0.23 -0.6 -0.37 -0.37 0.2 
15 15 0.07 0.45 -0.3 -0.13 -0.17 0.2 
10 10 0.06 0.47 -0.2 -0.07 -0.13 0.2 
19 19 0.09 0.46 0.1 0.04 -0.04 0.2 



i CPTDIB : D-18 : 11-19-91 14:45 PAGE a 

DEPTH DEPTH TIP RESISTANCE CORRECTED TIP LOCAL FRICTION FRICTION RATIO PORE PRESSURE P P RATIO DIFF P P RATIO INCLINATIC 
•eters feet Qc tsf Qt tsf Fs tsf Fs/Qc % Pw psi PH/OC % (Pw-Phl/Qc * 1 deg 

2.05 6.7 20 20 0.20 1.03 0.7 0.24 0.13 0.2 
2.10 6.9 22 22 0.33 1.50 2.0 0.66 0.54 0.2 
2.15 7.1 22 22 0.42 1.89 4.0 1.30 1.16 0.3 
2.20 7.2 20 20 0.41 2.09 5.9 2.16 1.98 0.3 
£.25 7.4 13 13 0.38 2.94 10.9 6.05 5.73 0.3 
2.30 7.5 14 14 0.40 2.86 23.2 11.93 11.60 0.3 
2.35 7.7 10 11 0.50 4.78 41.2 28.26 27.78 0.3 
2.40 7.9 31 31 0.73 2.38 65.5 15.43 15.25 0.2 
£.45 8.0 48 49 0.36 0.75 34.5 5.16 5.03 0.2 
2.50 8.2 35 36 0.24 0.69 25.1 5.12 4.93 0.2 
2.55 8.4 32 3£' 0.19 0.60 4.0 0.90 e.68 0.3 
£.60 8.5 43 43 0.33 0.76 5.2 0.88 0.70 0.3 
2.65 8.7 36 36 0.49 1.37 4.9 0.98 0.75 0.3 
d.70 8.9 35 35 0.47 1.35 6.5 1.35 1.10 0.3 
2.75 9.0 34 34 0.34 1.00 7.9 1.67 1.39 0.3 
2.80 9.2 33 33 0.19 0.57 6.1 1.75 1.46 0.3 
2.85 9.4 29 29 0.14 0.47 7.3 1.80 1.45 0.3 
2.90 9.5 22 22 0.13 0.59 6.9 2.27 1.78 0.3 
2.95 9.7 38 38 0.15 0.39 7.5 1.42 1.12 0.3 
3.00 9.8 35 35 0.18 0.52 6.2 1.29 0.95 0.3 
3.05 10.0 36 36 0.25 0.69 6.8 1.34 1.00 A 
3.10 10.2 33 33 0.27 0.82 6.9 1.51 1.13 w 
3.15 10.3 30 30 0.32 1.07 7.8 1.91 1.46 0.3 
3.20 10.5 25 25 0.35 1.40 8.2 2.34 1.79 0.3 
3.25 10.7 11 11 0.37 3.48 9.5 6.36 5.02 0.3 
3.30 10.8 11 11 0.56 5.04 15.1 9.75 8.42 0.3 
3.35 11.0 16 16 0.56 3.40 6.9 3.04 2.10 0.3 
3.40 11.2 37 37 0.26 0.71 -3.3 -0.63 -1.06 0.3 
3.45 11.3 45 45 0.21 0.46 -4.8 -0.78 -1.14 0.3 
3.50 11.5 48 48 0.23 0.48 -4.2 -0.62 -0.97 0.3 
3.55 11.6 56 56 0.28 0.49 0.3 0.04 -0.27 0.3 
3.60 11.8 66 66 0.35 0.53 0.7 0.07 -«.28 0.3 
3.65 12.0 77 77 0.43 0.56 1.0 0.09 -0.15 0.3 
3.70 12.1 88 88 0.50 0.57 1.3 0.11 -0.11 0,3 
3.-75 12.3 99 99 0.60 0.61 1.7 0.12 -0.08 0.3 
3.80 12.5 lis 115 0.75 0.65 1.7 0.10 -0.07 0.3 
3.85 12.6 125 125 0.82 0.65 1.9 0.11 -0.05 0.3 
3.90 12.8 116 116 0.83 0.72 2.0 0.12 -0.06 0.3 
3.95 13.0 96 96 0.70 0.72 2.0 0.15 -0.07 0.3 
4.00 13.1 75 75 0.57 0.76 2.1 0.21 -0.09 0.3 
4.05 13.3 64 64 0.51 0.80 2.3 0.26 -0.09 0.3 
4.10 13.5 49 49 0.43 0.88 2.4 0.35 -0.12 0.3 
4.15 13.6 40 40 0.35 0.86 2.6 0.46 -0.13 0.3 
4.20 13.8 38 39 0.28 0.72 2.6 0.48 -0.15 0.3 
4.25 13.9 46 46 0.34 0.73 3.0 0.46 -0.07 0.3 
4.30 14.1 61 61 0.38 0.62 3.0 0.35 -0.06 
4.35 14.3 66 66 0.42 0.64 3.2 0.35 -0.04 VP 
4.40 14.4 68 68 0.45 0.66 3.2 0.34 -0.04 0.2 
4.45 14.6 68 68 0.33 0.48 3.3 0.35 -0.04 0.3 
4.50 14.8 73 73 0.44 0.60 3.4 0.34 -0.03 0.2 



PTDIB ; D--18 • 1 1-19-91 14:45 P«GE 3 • 

DEPTH DEPTH TIP RESISTRNCE CORRECTED TIP LOCflL FRICTION FRICTION RATIO PORE PRESSURE P P RATIO DIFF P P RATIO INCLINATU 
•eters feet Qc tsf Ot tsf Fs tsf Fs/Qc % Pw psi PH/QC * (Pvr-Ph)/Qc % I deg 

*.55 1*.9 79 80 0.5* 0.68 3.1 0.28 -0.07 0.3 
*.60 15.1 79 79 0.56 0,71 3.3 0.30 -0.06 0.3 
*.65 15.3 79 79 0.53 0.67 3.5 0.32 -0.0* 0.3 
*.70 15.* 92 92 0.58 0.63 3.6 0.28 -0.03 0.3 
*.75 15.6 103 103 0.66 0.65 3.7 0.26 -0.03 0.3 
*.80 15.7 109 109 0.72 0.66 3.7 0.2* -0.03 0.3 
*.85 15.9 105 105 0.71 0.68 3.9 0.26 -0.03 0.3 
*.80 16.1 97 97 0.68 0.70 3.9 0.29 -0.03 0.3 
*.95 16.2 99 99 0.63 0.63 *.0 0.29 -0.03 0.3 
5.00 16.* 8* 8* 0.; 0.77 3.6 0.31 -0.07 0.3 
5.05 16.6 61 61 0.59 0.97 3.6 0.*3 -0.11 0.3 
5.10 16.7 *7 *7 0.58 1.26 3.8 0.59 -0.12 0.3 
5.15 16.9 8* 8* 0.66 0.78 *.3 0.36 -0.0* 0.3 
5.20 17.1 1*1 1*1 0.80 0.57 -3.3 -0.17 -0.*1 0.3 
5.25 17.2 16* 16* 0.91 0.56 -2.* -0.10 -0.32 0.3 
5.30 17.* 157 157 0.95 0.61 -1.8 -0.08 -0.31 0.3 
5.35 17.6 16* 16* 0.9* 0.58 -1.2 -0.05 -0.27 0.3 
S.*0 17.7 177 177 1.05 0.59 -0.7 -0.03 -0.23 0.3 
5. *5 17.9 195 195 0.81 0.*1 -0.2 -0.01 -0.20 0.3 
5.50 18.0 211 211 1.09 0.52 0.* 0.01 -0.16 0.3 

^5.55 16.2 229 229 1.3* 0.59 1.7 0.05 -0.11 0.3 
^5.60 IB.* 2*0 2*0 l.*5 0.61 1.1 0.03 -0.13 0.3 

5.65 18.5 2*1 2*1 l.*3 0.60 1.0 0.03 -0.13 0.3 
5.70 18.7 238 238 1.29 0.5* 1.0 0.03 -0.1* 0.3 
5.75 18.9 250 250 l.*8 0.59 1.0 0.03 -0.13 0.3 
5.80 19.0 275 275 1.7* 0.63 1.0 0.03 -0.12 0.3 
5.85 19.2 266 266 1.75 0.66 1.0 0.03 -0.13 0.3 
5.90 19.* 261 261 1.75 0.67 0.7 0.02 -0.1* 0.3 
5.95 19.5 255 255 1.60 0.63 -0.3 -0.01 -0.17 0.3 
6.00 19.7 229 229 l.*l 0.62 -0.7 -0.02 -0.21 0.3 
6.05 19.8 223 223 1.07 0.*8 -0.6 -0.02 -0.21 0.3 
6.10 20.0 2*9 2*9 1.1* e.*6 -1.5 -0.0* -0.22 0.3 
6.15 20.2 281 281 1.73 0.62 -2.6 -0.07 -0.22 0.3 
6.20 20.3 283 263 2.07 0.73 -2.6 -0.07 -0.22 0.3 
6.25 20.5 230 230 1.73 0.75 -2.* -0.08 -0.27 0.3 
6.30 20.7 192 191 1.27 0.66 -2.2 -0.08 -0.32 0.3 
6.35 20.8 175 175 0.97 0.56 -2.1 -0.09 -0.35 0.3 
6.*0 21.0 175 175 0.98 0.56 -2.0 -0.08 -0.35 0.* 
6. *5 21.2 181 181 0.81 0.** -2.2 -0.09 -0.35 0.* 
6.50 21.3 185 185 0.83 0.*5 -1.9 -0.07 -0.33 0.* 
6.55 21.5 210 210 0.99 0.*7 -0.2 -0.01 -0.2* 0.* 
6.60 21.7 278 278 1,*7 0.53 0.1 0.00 -0.17 0.* 
6.65 21.8 330 330 2.01 0.61 0.* 0.01 -0.1* 0.* 
6.70 22.0 338 338 2.32 0.69 0.7 0.01 -0.13 0.* 
6.75 22.1 338 338 2.36 0.70 1.0 0.02 -0.13 0.* ^ 6.80 22.3 3*9 3*9 2. *3 0.70 1.2 0.02 -0.12 0.* ft 6.65 22.5 369 369 2.56 0.69 1.3 0.03 -0.11 0.* 6.90 22.6 388 388 2.55 0.66 1.* 0.03 -0.11 0.5 
6.95 22.8 *08 *08 2.69 0.66 1.6 0.03 -0.10 0.5 7.00 23.0 **5 **5 2.99 0.67 1.6 0.03 -0.09 0.5 
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DEPTH DEPTH TIP RESISTANCE CORRECTED TIP LOCAL FRICTION FRICTION-RATIO PORE PRESSURE P P RATIO DIFF P P RATIO 
w 

miNATIOX 
Kters feet Qc tsf Qt tsf Fs tsf Fs/Qc X Pw psi Pw/Qc X (P»f-Pti)/Qc X I deg 

7.05 23.1 473 473 3.72 0.79 1.6 0.02 -0.09 0.5 
7.10 23.3 484 484 3.92 0.81 1.3 0.02 -0.09 0.5 
7.15 23.5 446 446 3.76 0.84 1.3 0.02 -0.10 0.5 
7.20 23.6 417 417 3.45 0.83 1.4 0.02 -0.11 0.5 
7.25 23. fl 392 392 3.12 0.80 1.4 0.03 -0.12 0.5 
7.30 23.9 379 379 2.93 0.77 l.A 0.03 -0.12 0.5 
7.35 24.1 397 397 2.78 0.70 1.6 0.03 -0.11 0.5 
7.40 24.3 416 416 2.90 0.70 1.8 0.03 -0.11 0.5 
7.45 24.4 469 469 3.11 0.66 2.0 0.03 -0.09 0.5 
7.50 24.6 485 485 3.56 0.74 2.1 0.03 -0.09 0.5 
7.55 24.8 455 455 3.39 0.75 1.8 0.03 -0.10 0.5 
7.60 24.9 463 463 3.62 0.78 2.1 0.03 -0.10 0.5 
7.65 25.1 460 460 3.72 0.81 1.5 0.02 -0.1' 0.6 
7.70 25.5 446 446 3.93 0.88 1.4 0.02 -0.11 0.5 
7.75 25.4 428 428 3.94 0.92 1.5 0.03 -0.12 0.5 
7.80 25.6 412 412 3.81 0.92 1.7 0.03 -0.12 0.6 
7.85 25.8 391 391 3.54 0.91 1.8 0.03 -0.12 0.5 
7.90 25.9 376 376 3.26 0.87 2.0 0.04 -0.13 0.6 
7.95 26.1 367 367 3.18 0.87 2.1 0.04 -0.13 0.6 
8.00 26.2 354 354 2.90 0.82 2.2 0.05 -0.13 0.9 
8.05 26.4 332 332 2.61 0.79 2.5 0.05 -0.14 A 
8.10 26.6 352 352 2.84 0.81 2.5 0.05 -0.13 w 
8.15 26.7 344 344 2.83 0.82 2.5 0.05 -0.13 0.6 
8.20 26.9 304 304 2.42 0.80 2.6 0.06 -0.15 0.7 
8.25 27.1 305 305 2.24 0.73 2.7 0.06 -0.15 0.7 
8.30 27.2 327 327 2.26 0.69 2.8 0.06 -0.14 0.6 
8.35 27.4 340 340 2.35 0.69 3.0 0.06 -0.13 0.7 
8.40 27.6 358 358 2.79 0.78 3.2 0.06 -0.12 0.6 
8.45 27.7 396 396 2.73 0.69 3.3 0.06 -0.11 0.6 
8.50 27.9 367 367 2.77 0.75 3.4 0.07 -0.12 0.6 
8.55 28.1 341 341 2.54 0.75 2.8 0.06 -0.14 0.7 
8.60 28.2 355 355 2.51 0.71 2.9 0.06 -0.14 0.7 
8.65 28.4 377 377 2.85 0.75 3.1 0.06 -0.13 0.6 
8.70 28.5 450 450 3.70 0.82 3.4 0.05 -0.10 0.7 
8.75 28.7 503 503 4.38 0.87 3.9 0.06 -0.09 0.7 
8.80 28.9 500 500 4.54 0.91 4.2 0.06 -0.08 0.7 
8.85 29.0 514 514 4.53 0.88 4.4 0.06 -0.08 0.7 

8.90 29.2 513 514 4.72 0.92 4.3 0.06 -0.08 0.7 

8.95 29.4 506 506 4.64 0.92 4.4 0.06 -0.08 0.7 
9.00 29.5 493 493 4.57 0.93 4.5 0.07 -0.08 0.7 

9.05 29.7 481 481 4.44 0.92 4.7 0.07 -0.08 0.7 
9.10 29.9 470 470 4.31 0.92 4.9 0.07 -0.08 0.7 
9.15 30.0 460 461 4.20 0.91 5.0 0.08 -0.08 0.7 

9.20 30.2 445 445 4.14 0.93 5.0 0.08 -0.09 0.7 
9.25 30.3 415 415 3.56 0.86 5.2 0.09 -0.09 0.7 

9.30 30.5 398 398 3.18 0.80 5.3 0.10 -0.10 

9.35 30.7 432 433 3.51 0.81 5.4 0.09 -0.09 w 
9.40 30.8 440 440 3.89 0.88 5.3 0.09 -0.09 

9.45 31.0 430 430 3.39 0.79 5.5 0.09 -0.09 0.8 

9.50 31.2 412 412 3.27 0.79 5.6 0.10 -0.09 0.8 
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^TH DEPTH TIP RESISTANCE CORRECTED TIP LOCAL FRICTION FRICTION RATIO PORE PRESSURE P P RATIO DIFF P P RATIO INaiNATIC 
•eters feet Qc tsf Qt tsf Fs tsf Fs/Qc X Pw psi PK/QC X (Pw-Ph)/Qc X I deg 

9.55 31.3 378 378 3.26 0.86 4.3 0.08 -0.13 0.8 
9.6e 31.5 375 375 3.36 0.90 4.8 0.09 -0.12 0.9 
9.65 31.7 349 349 3.01 0.86 4.9 0.10 -0.13 0.8 
9.70 31.8 341 341 8.66 0.78 5.1 0.11 -0.13 0.8 
9.75 38.0 345 345 £.63 0.76 5.1 0.11 -0.13 1.0 
9.80 38.2 359 359 8.82 0.79 5.1 0.10 -0.12 1.0 
9.85 38.3 360 361 3.07 0.85 5.3 0.11 -0.12 0.9 
9.90 38.5 344 344 £.87 0.83 5.4 0.11 -0.13 0.9 
9.95 38.6 381 381 8.55 0.79 5.5 0.18 -0.14 0.9 

10.00 38.8 309 309 8.41 0.79 5.6 0.13 -0,14 0.8 
10.05 33.0 299 299 8.31 0.77 5.6 0.13 -0.15 0.8 
10.10 33.1 296 896 2.28 0.77 5.6 0.14 -0.15 1.0 
10.15 33.3 289 889 8.33 0.81 5.6 0.14 -0.15 0.9 
10.20 33.5 295 895 2.30 0.78 5.8 0.14 -0.15 0.9 
10.25 33.6 289 289 8.15 0.74 5.8 0.14 -0.15 0.8 
10.30 33.8 886 286 2.05 0.72 5.8 0.15 -0.16 0.8 
10.35 3A.0 304 304 8.20 0.78 5.9 0.14 -0.15 0.9 
10.34.1 308 308 2.39 0.79 5.8 0.14 -0.15 0.9 
10.45 34.3 883 283 1.94 0.69 5.9 0.15 -0.16 0.9 
10.50 34.4 260 260 1.88 0.78 5.9 0.16 -0.18 0.9 

^0.55 34.6 223 283 1.72 0.77 5.6 0.18 -0.22 1.0 
M.60 34.8 210 211 1.67 0.79 5.9 0.20 -0.22 1.0 
•10.65 34.9 191 191 1.50 0.79 6.1 0.23 -0.24 0.9 

10.70 35.1 178 178 1.31 0.74 6.1 0.25 -0.26 1.0 
10.75 35.3 180 180 1.86 0.70 6.2 0.25 -0.26 0.9 
10.80 35.4 197 197 1.38 0.70 6.6 0.24 -0.22 1.0 
10.85 35.6 216 216 1.50 0.70 6.8 0.23 -0.80 1.0 
10.90 35.8 230 230 1.63 0.71 6.9 0.22 -0.19 1.0 
10.95 35.9 234 234 1.82 0.78 7.1 0.22 -0.18 0.9 
11.00 36.1 233 233 1.90 0.82 7.4 0.23 -0.17 1.0 
11.05 36.3 236 238 1.89 0.79 7.6 0.23 -0.16 1.0 
11.10 36.4 248 248 1.93 0.78 8.0 0.23 -0.15 1.0 
11.15 36.6 268 268 2.03 0.76 7.5 0.20 -0.15 1.0 
11.20 36.7 286 286 2.04 0.71 7.8 0.20 -0.14 1.0 
11.25 36.9 288 288 1.70 0.59 7.8 0.20 -0.14 1.0 
11.30 37.1 877 277 1.46 0.53 7.6 0.20 -0.15 1.0 
11.35 37.8 264 264 1.09 0.41 7.2 0.20 -0.17 1.0 
11.40 37.4 245 245 0.62 0.33 6.5 0.19 -0.21 1.0 
11.45 37.6 286 226 0.55 0.24 5.9 0.19 -0.25 1.0 
11.50 37.7 814 214 0.57 0.26 5.8 0.20 -0.27 1.0 
11.55 37.9 236 236 0.71 0.30 4.3 0.13 -0.29 l.l 
11.60 38.1 237 237 1.07 0.45 -0.3 -0.01 -0.43 1.1 
11.65 38.2 220 220 1.29 0.59 -0.2 -0.01 -0.46 1.1 
11.70 38.4 208 202 1.28 0.63 0.4 0.02 -0.48 1.1 
11.75 38.5 188 188 1.33 0.71 0.9 0.04 -0.50 1.1 
11.80 38.7 171 171 1.30 0.76 1.3 0.06 -0.54 1.1 

^1.85 38.9 157 157 1.20 0.76 1.6 0.08 -0.58 1.1 
Pi.90 39.0 144 144 1.17 0.82 2.0 0.10 -0.62 l.l 

11.95 39.8 185 125 0.97 0.77 2.2 0.13 -0.70 1.1 
18.00 39.4 118 112 0.90 0.81 2.4 0.15 -0.77 1.1 
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DEPTH DEPTH TIP RESISTANCE CORRECTED TIP LOCAL FRICTION FRICTION RATIO PORE PRESSURE P P RATIO DIF P P RATIO INCLI^WTID^ 
leters feet Qc tsf Qt tsf Fs tsf Fs/Qc * Pw psi PM/QC * (Pw-Ph)/Qc % I deg 

lE.e5 36.5 116 119 0.93 0.76 2.6 0.17 -9.71 1.1 
IE. 10 36.7 112 112 0.95 0.65 2.9 0.16 -0.75 1.1 
12.15 36.6 100 100 0.94 0.94 3.0 0.22 -0.64 1.1 
12.20 40.0 86 89 0.75 0.84 3.3 0.27 -0.93 1.1 
12.25 40.2 66 66 0.64 0.74 3.6 0.30 -0.93 1.1 
12.30 40.4 105 105 0.69 0.66 3.7 0.25 -0.77 1.1 
12.35 40.5 112 112 0.72 0.65 3.1 0.20 -0.76 1.1 
12.40 40.7 110 110 0.74 0.66 3.6 0.23 -0.75 1.1 
12.45 40.6 110 110 0.57 0.52 3.7 0.24 -0.75 1.1 
12.50 41.0 93 93 0.86 0.92 4.0 0.31 -0.86 1.2 
12.55 41.2 60 60 1.01 1.69 6.6 0.63 -1.01 1.2 
12.60 41.3 23 23 0.70 3.02 6.6 2.16 -2.60 1.2 
12.65 41.5 12 12 0.41 3.32 6.2 4.61 -4.20 1.2 
12.70 41.7 10 10 0.11 1.06 10.2 7.14 -3.71 1.2 
12.75 41.6 10 10 0.06 0.83 12.1 6.56 -2.39 1.2 
12.60 42.0 10 10 7 14.0 10.60 -1.16 1.2 
12.65 42.2 9 9 7 7 15.6 12.69 -0.00 1.2 

IRITE NUMBER •F RODS USED 

-J 



COIMOCO IMC 

Operator ;CALVIN SELLS 
On Site Loc:D-18 
Job No. : 1 

CPT Date :11-19-91 14:45 
Cone Used :ii93 
Water table ( feet ) : £.£96588 

Tot, . Unit Wt. (avg) : 150 pcf 

DEPTH Qc (avg) Fs (avg) Rf (avg) SIGV SOIL BEHAVIOUR TYPE Eq - Dr PHI SPT Su 

(leters) (feet) (tsf) (tsf) «) (tsf) «) deg. N tsf 

0.30 1 0.67 -0.01 -1.50 0.04 undefined UNDFND UNDFD UDF UNDEFINED 

0.60 £ 0.17 -0.01 -6.00 0.11 undefined UNDFND UNDFD UDF UNDEFINED 

0.95 3 -0.43 -0.00 0.33 0.18 undefined UNDFND UNDFD UDF UNDEFINED 

i.ES 4 7.67 0.01 0.09 0.23 sensitive fine grained UNDFND UNDFD 4 .7 

1.55 C 
J 13.33 0.01 0.09 0.27 sandy silt to clayey silt UNDFND UNDFD 5 1.2 

1.85 6 13.17 0.03 0.23 0.32 sandy silt to clayey si,lt UNDFND UNDFD 5 1.2 

£.15 7 19.00 0.20 1.04 0.36 sandy silt to clayey silt UNDFND UNDFD 7 1.6 

£.« 6 22.67 0.46 2.04 0.40 sandy silt to clayey silt UNDFND UNDFD 9 2.2 

£.75 9 35.63 0.34 0.96 0.45 silty sand to sandy silt 40-50 40-42 11 UNDEFINED 

3.05 10 32.17 0.17 0.54 0.49 silty sand to sandy silt 40-50 38-40 10 UNDEFINED 

3.35 11 21.00 0.41 1.93 0.53 sandy silt to clayey silt UNDFND UNDFD 8 C. ? 

3.65 12 54.63 0.29 0.53 0.57 sand to silty sand 50-60 40-42 13 UNDEFINED 

3.95 13 106.50 0.70 0.66 0.62 sand to silty sand 70-60 42-44 26 UNDEFINED 

4. £5 14 52.00 3.41 0.79 0.66 silty sand to sandy silt 50-60 38-40 17 UNDEFINED 

4.55 15 69.17 0.43 0.62 0.70 sand to silty sand 60-70 40-42 17 UNDEFINED 

4.85 16 94.50 0.63 0.66 0.75 sand to silty sand 60-70 42-44 23 UNDEFINED 

5.15 17 78.67 0.63 0.80 0.79 sand to silty sand 60-70 40-42 19 UNDEFI>e 
^^5.45 18 166.33 0.91 0.55 0.83 sand 80-90 44-46 32 UNDEFINED 

5.75 19 234.83 1.35 0.57 0.88 sand >90 44-46 45 UNDEFIhO 
6.05 20 251.50 1.55 0.62 0.92 sand >90 44-46 48 UNDEFINED 
6.40 21 226.43 1.41 0.62 0.97 sand >90 44-46 43 UNDEFINED 
6.70 22 253.67 1.40 0.55 1.01 sand >90 44-46 49 UNDEFINED 
7.00 £3 382.83 2.60 0.68 1.06 gravelly sand to sand >90 46-48 >50 UNDEFirO 
7.35 24 426.86 3.38 0.79 1.10 gravelly sand to sand >90 46-48 >50 UNDEFINED 
7.65 25 458.00 3.38 0.74 1.15 gravelly sand to sand >90 46-48 >50 UNDEFIO 
7.95 26 403.33 3.61 0.90 1.19 sand >90 46-48 >50 UNDEFINED 
8.25 27 331.83 2.64 0.80 1.23 sand >90 44-46 >50 UNDEFINED 
8.55 £6 354.63 2.57 0.73 1.28 sand >90 44-46 >50 UNDEFINED 
8.65 £9 449.83 3.75 0.83 1.32 gravelly sand to sand >90 46-48 >50 UNDEFItO 
9.15 30 487.17 4.46 0.92 1.36 gravelly sand to sand >90 46-48 >50 UNDEFIfO 
9.45 31 426.67 3.61 0.85 1.41 gravelly sand to sand >90 44-46 >50 UNDEFIIO 
9.75 32 366.67 3.03 0.83 1.45 sand >90 44-46 )50 UNDEFINED 

10.05 33 332.00 2.67 0.80 1.49 sand >90 44-46 >50 UNDEFIO 
10.35 34 293.17 2.22 0.76 1.54 sand >90 42-44 >50 UNDEFINED 
10.65 35 244.83 1.85 0.76 1.58 sand 80-90 42-44 47 UNDEFIfO 
10.95 36 205.83 1.48 0.72 1.62 sand 80-90 42-44 39 UNDEFINED 
11.25 37 260.17 1.91 0.74 1.67 sand 80-90 42-44 50 UNDEFIfO 
11.55 38 243.67 0.87 0.36 1.71 sand 80-90 42-44 47 UNDEFIfO 

Dr - fill sands (JaiiolkOHski et al. 1965) PHI - Robertson and Caipanella 1963 Su: Nk= 10 

• Note: For interpretation purposes the PLOTTED CPT PROFILE should be used Nith the TRBOLflTED OUTPUT froi CPTIMTRl (v 2.0A) «« 



COMOCO XMC 

Dperat or iCALDIN SELLS •n Site Loc:D-18 Page No.^P 

DEPTH Qc (avg) Fs (avg) Rf (avg) SIGV SOIL BEHAVIOUR TYPE Eq - Dr PHI SPT Su 
(leters) (feet) (tsf) (tsf) «) (tsf) (K) deg. N tsf 

11.85 39 195.83 1.25 0.64 1.75 sand 70-80 40-42 38 UNDEFIie 
12.15 40 118.67 0.96 0.82 1.79 sand to silty sand 60-70 38-40 28 UNDEFINED 
12.45 41 102.00 0.69 0.67 1.64 sand to silty sand 50-60 38-40 24 UNDEFINED 
12.80 42 31.14 -4680.69 • -15029.74 1.86 undefined UKDFND UNDFD UDF UNDEFINED 

Dr - All sands (Jaaiolkowski et al. 1985) PHI - Robertson and Caipanella 1983 Su: Nk= 10 

Note: For interpretation purposes the PLOTTED CPT PROFILE should be used with the TABULATED OUTPUT froi CPTIMTRl (v 3.04) *»« 
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SOUNDING DfiTA IN FILE CPTE4 

PERftTOR : CPLVIN SELLS 

CONE ID : 293 

Conoco, Inc. 

11-20-91 14:38 

LOCfiTION : E-04 

JOB No. : 1 

DEPTH DEPTH 
leters feet 

Baseline 

TIP RESISTANCE 
Qc tsf 

-261 

CORRECTED TIP 
Qt tsf 

LOCAL FRICTION 
Fs tsf 

-7.e5 

FRICTION RATIO 
Fs/Oc t 

PORE PRESSURE 
PK psi 

P P RATIO 
Pw/Qc % 

DIFF P P RATIO 
(Pw-Ptii/Oc % 

-fl.Q 

e.05 0.2 -0 -0 0.02 -39.00 0.3 -51.71 -51.71 0.2 
e. le 0.3 1 1 0.02 3.67 0.2 2.53 2.53 0.1 
0.15 0.5 2 

r, 
c. 0.03 1.51 0.1 0.44 0.44 0.1 

0.20 0.7 C 
J 

c 
•J 0.04 0.95 0.1 0.19 0.19 0.1 

0.25 0.B 4 4 0.07 1.70 0.1 0.16 0.16 0.1 
0.30 1.0 3 5 0.08 2.73 0.1 0.26 0.26 0.1 
0.35 1.1 3 0.06 2.93 0.1 0. 30 0.30 0.1 
0.40 1.5 •J 5 0.04 1.43 -0.1 -0.30 -0.30 0.1 
0.45 1.5 1 1 0.04 2.64 0.0 0.21 0.21 0.1 
0.50 1.6 0 0 0.01 3.14 0.5 11.62 11.82 0.1 
0.55 1.6 0 0 0.02 5.14 1.1 26.60 26.60 A 
0.60 2.0 3 3 0.02 0.53 0.4 0.99 0.99 V 
0.65 2.1 6 6 0.02 0.26 0.2 0.21 0.21 0.1 
0.70 2.3 6 6 0.02 0.22 -0.1 -0.09 -0.09 0.1 
0.75 2.5 9 9 0.04 0.47 0.0 0.03 0.03 0.1 
0.80 2.6 9 9 0.05 0.56 0.2 0.14 0.14 0.1 
0.B5 2.6 9 9 0.06 0.62 0.4 0.35. 0.35 0.1 
0.90 3.0 9 9 0.06 0.61 0.7 0.55 0.55 0.1 
0.95 3.1 9 9 0.06 0.66 1.0 0.79 0.79 0. 1 
1.00 3.3 9 9 0.07 0.71 1.1 0.67 0.67 0.1 
1.05 3.4 10 10 0.07 0.74 1.1 0.60 0.60 0.1 
1.10 3.6 11 11 0.06 0.74 1.3 0.64 0.64 0.1 
1.15 3.6 14 14 0. 10 0.75 1.5 0.76 0.76 0.1 
1.20 3.9 21 21 0.19 0.90 1.7 0.59 0.59 0.1 
1.25 4.1 45 45 0.30 0.67 1.6 0.26 0.28 0.1 
1.30 4.3 49 49 0.35 0.72 1.9 0.27 0.27 0.1 
1.35 4.4 49 49 0.35 0.72 2.0 0.29 0.29 0.1 
1.40 4.6 51 51 0.35 0.70 2.1 0.29 0.29 0.1 
1.45 4.6 50 50 0.34 0.66 2.1 0.30 0.30 0.1 
1.50 4.9 50 50 0.31 0.61 2.2 0.32 0.32 0.1 
1.55 5.1 50 50 0.29 0.59 2.2 0.32 0.32 0.1 
1.60 5.2 53 53 0.24 0.46 2.4 0.33 0.33 0.1 
1.65 5.4 56 56 0.30 0.54 2.4 0.31 0.31 0.1 
1.70 5.6 63 63 0.32 0.51 2.4 0.27 0.27 0.1 
1.75 5.7 64 64 0.52 0.49 2. 4 0.27 0.27 0.1 

1.60 5.9 72 72 0.36 0.50 2.5 0.25 0.25 M 
1.65 6.1 76 76 0.38 0.50 2.7 0.25 0.25 W 
1.90 6.2 79 79 0.42 0.53 2.7 0.25 0.24 

1.95 6.4 65 85 0.42 0.50 2.7 0.23 0.22 0.1 

2.00 6.6 67 67 0.44 0.51 2.9 0.24 0,22 0.1 

INCLlKATIOf. 
I deg 

e.i 
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1 
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9 
DEPTH DEPTH TIP RESISTANCE CORRECTED TIP LOCAL FRICTION FRICTION-RATIO PORE PRESSURE P P RATIO DIFF P P RATIO INaiNATIC 
leters feet Qc tsf Qt tsf Fs tsf Fs/Qc % Pw psi Pw/Qc * (Pvr-Ph)/Qc * I deg 

2.05 6.7 100 100 0.51 0.51 2.9 0.21 0.19 0.1 
2.10 6.9 105 105 0.54 0.51 3.1 0.21 0.18 0.1 
2.15 7.1 113 113 0.60 0.53 3.1 0.20 0.17 0.1 
2.20 7.2 121 121 0.67 0.55 7 0 

1. 0.19 0.16 0.1 
2.25 7.4 124 124 0.72 0.58 7 7 0.19 0.16 0.1 
2.30 7.5 124 124 0.75 0.61 3.4 0.20 0.16 0.1 
2.35 7.7 118 118 0.71 0.60 3.4 0.21 0.16 0.1 
2.40 7.9 115 115 0.65 0.56 Ua 6 0.23 0.18 0.1 
2.45 8.0 148 148 0.80 0.54 3.7 0.18 0.14 0.1 
2.50 8.2 207 207 1.08 0.52 3,7 0.13 0.10 0.1 
2.55 8.4 252 252 1.41 0.56 3.7 0.11 0.06 0.1 
2.{>0 8,5 269 269 1.35 0.50 3.7 0.10 0.07 0.1 
2.fc5 8.7 248 246 1.53 0.61 3.7 0.11 0.07 0.1 
2.70 8.9 236 236 1.41 0.60 3.4 0.10 0.07 0.1 
2.75 9.0 208 208 1.14 0.55 3.3 0.12 0.07 0.1 
2.80 9.2 225 225 1.04 0.46 3.5 0.11 0.07 0.1 
2.85 9.4 260 260 1.26 0.49 2.4 0.07 0.05 0.1 
2.90 9.5 273 273 1.52 0.56 2.2 0.06 0.02 0.1 
2.95 9.7 268 286 1.60 0.56 2.4 0.06 0.02' 0.1 
3.00 9.8 266 286 1.56 0.55 2.7 0.07 0.03 0.1 

^3.05 10.0 293 293 1.64 0.56 3.0 0.07 0.03 0.1 
K. 10 10.2 301 301 1.72 0.57 3.2 0.08 0.03 0.1 
^3.15 10.3 291 291 1.73 0.59 3.4 0.08 0.04 0.1 

3.20 10.5 276 276 1.60 0.58 3.5 0.09 0.04 0.1 
3.25 10.7 274 274 1.68 0.61 3.7 0.10 0.04 0.1 
3.30 10.8 264 264 1.64 0.62 3.7 0.10 0.04 0.1 
3.35 11.0 244 244 1.46 0.60 3.7 0.11 0.05 0.1 
3.40 11.2 226 226 1.31 0.58 3.7 0.12 0.05 0.1 
3,45 11.3 203 203 1.13 0.56 3.7 0.13 0.05 0.1 
3.50 11.5 196 196 0.98 0.50 3.8 0.14 0.05 0.1 
3.55 11.6 196 198 1.03 0.52 3.8 0.14 0.05 e.i 
3.60 11.8 197 197 0.65 0.43 3.6 0.13 0.04 0.1 
3.65 12.0 197 197 0.93 0.47 3.6 0.13 0.04 0.1 
3.70 12.1 205 205 1.04 0.51 3.4 0.12 0,03 0.1 
3.75 12.3 221 221 1.19 0.54 3.6 0.12 0.03 0.1 
3.80 12.5 216 216 1.24 0.57 3.0 0. 10 0.01 0.1 
3.85 12.6 209 209 1.20 0.57 3.2 0.11 0.01 0.1 
3.90 12.8 199 199 1.10 0.55 3.5 0.12 0.02 0.1 
3.95 13.0 190 190 1.06 0.56 3.7 0.14 0.03 0.1 
4.00 13.1 189 189 1.12 0.59 3.8 0.14 0.03 0.1 
4.05 13.3 177 177 1.13 0.64 4.0 0.16 0.03 0.1 
4.10 13.5 150 150 0.98 0.66 4.1 0.20 0.04 0.1 
4.15 13.6 127 127 0.78 0.62 4.3 0.25 0.06 0.1 
4.20 13.8 116 118 0.68 0.58 4.4 0.27 0.07 0. 1 
4.25 13.9 109 109 0.64 0.58 4.5 0.30 0.07 0.1 

14.1 122 122 0.76 0.63 4.8 0.28 0.08 0.1 
14.5 132 132 0.85 0.64 4.4 0.24 0.04 0.1 

1^4.40 14.4 115 116 0.73 0.63 4.3 0.27 0.04 0.1 
4.45 14.6 109 109 0.61 0.56 4.5 0.30 0.06 0.1 
4.50 14.6 137 137 0.69 0.50 5.0 0.26 0.06 0.1 
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DEPTH DEPTH TIP RESISTANCE CORRECTED TIP LOCAL FRICTION FRICTION RATIO PORE PRESSURE P P RATIO DIFF P P RATIO 

W 
INCLINATION 

leters f«et Qc tsf Qt tsf Fs tsf Fs/Qc * Pw psi Pw/Qc X (P»rPh)/Qc * I deg 

4.55 14.9 164 164 0.65 0.52 4.4 0.19 0.02 0.1 
4.6e 15.1 175 175 0.73 0.41 4.0 0.16 0.00 0.1 
4.65 15.3 166 166 0.96 0.55 4.3 0.17 0.01 0.1 
4.70 15.4 160 180 1.13 0.63 4.5 0.16 0.02 0. 1 
4.75 15.6 163 183 1.25 0.68 4.7 0.19 0.02 0.1 
4.60 15.7 154 154 1.11 0.72 5.0 0.23 0.04 0.1 
4.65 15.9 124 124 0.63 0.66 5.1 0.30 0.05 0.1 
4.90 16.1 140 140 0.74 0.53 5.0 0.26 0.03 0.1 
4.95 16.2 166 166 0.95 0.51 2.5 0.10 -0.06 0.1 
5.00 16.4 235 235 1.25 0.53 2.2 0,07 -0.07 0.1 
5.05 16.6 263 263 1.49 0.57 2,6 0.07 -0.05 0.1 
5.10 16.7 279 279 1.64 0.59 3.1 0.06 -0.04 0.1 
5.15 16.9 276 276 1.62 0.58 3.7 0.09 -0.03 0.1 
5.20 17.1 286 286 1.61 0.56 4.0 0.10 -0.02 0.1 
5.25 17.2 291 291 1.57 0.54 4.4 0.11 -0.01 0.1 
5.30 17.4 290 290 1.42 0.49 4.7 0.12 -0.00 0.1 
5.35 17.6 349 349 2.00 0.57 5.2 0.11 0.00 0.1 
5.40 17.7 401 401 2,62 0.65 5.5 0.10 0.00 0.1 
5.45 17.9 419 419 3.16 0.75 5.7 0.10 0.01 0.1 
5.50 16.0 416 416 3.37 0.61 6.1 0.11 0.02 0.1_ 
5.55 16.2 386 366 3.29 0.65 6.3 0.12 0.02 
5.60 18.4 361 361 2.49 0.69 6.3 0.13 0.02 MP 
5.65 16.5 353 353 2.40 0.66 6.3 0.13 0.02 0.1 
5.70 16.7 354 354 2.43 0.69 5.6 0.11 0.00 0.1 
5.75 16.9 369 369 2.73 0.74 5.9 0.11 0.01 0.1 
5.60 19.0 372 372 2.61 0.76 5.9 0.11 0.01 0.1 
5.85 19.2 362 362 2.73 0.72 6.0 0.11 0.01 0.1 
5.90 19.4 396 396 2.64 0.72 6.2 0.11 0.01 0.1 
5.95 19.5 405 405 2.97 0.73 6.3 0.11 0.01 0.1 
6.00 19.7 422 422 3.06 0.73 6.2 0.11 0.01 0.1 
6.05 19.6 412 412 3.30 0.60 6.3 0.11 0.01 0.2 
6.10 20.0 401 401 3.46 0.66 6.1 0.11 0.00 0.2 
6.15 20.2 364 364 3.44 0.94 6.2 0.12 0.00 0,1 
6.20 20.3 304 304 2.91 0.96 6.3 0.15 0.00 0.1 
6.25 20.5 246 246 2.22 0.90 6.2 0.16 -0.00 0.1 
6.30 20.7 205 205 1.69 0.63 6.2 0.22 -0.01 0.1 
6.35 20.6 194 194 1.42 0.73 6.2 0.23 -0.01 0.1 
6.40 21.0 240 240 1.74 0.73 6.5 0.19 -0.00 0.1 
6.45 21.2 315 315 1.95 0.62 5.2 0.12 -0.03 0.1 
6.50 21.3 380 380 2.42 0.64 3.4 0.07 -0.06 0.1 
6.55 21.5 411 411 3.00 0.73 2.6 0.05 -0.07 0.1 
6.60 21.7 419 419 3.56 0.66 3.0 0.05 -0.06 0.2 
6.65 21.6 377 377 -0.00 -0.00 3.4 0.06 -0.07 0.1 
6.70 22.0 338 338 2.97 0.68 3.7 0.06 -0.07 0.1 
6.75 22.1 49 49 2.70 5.54 5.2 0.77 -0.25 0.1 
6.60 22.3 320 320 2.55 0.60 4.0 0.09 -0.07 O.lg 
6.65 22.5 301 301 2.35 0.78 4.2 0.10 -0.07 0.ll 
6.90 22.6 311 311 2.33 0.75 4.3 0.10 -0.07 0.2 
6.95 22.6 326 326 2.40 0.73 4.5 0.10 -0.06 0.2 
7.00 23.0 321 321 2.28 0.71 3.9 0.09 -0.08 0.2 
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W 
DEPTH DEPTH TIP RESISTANCE CORRECTED TIP LOCAL FRICTION FRICTION RATIO PORE PRESSURE P P RATIO DIFF P P RATIO INaiNATIOf 

leters feet Qc tsf Qt tsf Fs tsf Fs/Qc * PH psi Pw/Qc * lPw-Ph)/Qc X I deg 

9.55 31.3 180 180 0.80 0.44 2.2 0.09 -0.35 0.2 
9.60 31.5 155 155 0.52 0.33 0.5 0.02- -0.49 0.2 
9.65 31.7 126 126 0.68 0.54 -2.6 -0.16 -0.60 0.2 
9.70 31.8 96 96 0.61 0.63 -3.9 -0.29 -1.13 0.2 
9.75 32.0 85 65 0.60 0.95 -3.5 -0.30 -1.26 6.2 
9.80 32.2 64 64 1.1! 1.73 -0.5 -0.06 -1.33 0.2 
9.85 32.3 33 33 0.67 2.62 -0.2 -0.04 -2.53 6.2 
9.90 32.5 19 19 0.59 3.05 1.1 0.41 -3.87 0.2 
9.95 32.6 15 15 0.32 2.09 2.6 1.31 -4.14 0.2 

10.00 32.8 14 14 0.30 2.10 4.0 2.04 -3.83 0.2 
10.05 33.0 14 14 0.35 2.50 4.7 2.44 -3.62 0.2 
10.10 33.1 14 14 0.30 2.13 5.3 2.75 -3.33 0.2 
10.15 33.3 13 13 0.27 2.11 6.0 3.32 -3.21 0.2 
10.20 33.5 13 13 0.23 1.85 6.7 3.61 -2.95 0.2 
10.25 .iu. 6 12 12 0.25 2.09 7.4 4.37 -2.66 0.2 
10.30 33.8 13 13 0.23 1.66 6.2 4.73 -2.17 0.2 
10.25 54.0 12 13 0.27 2.20 6.9 5.14 -1.63 0.2 
10.40 34.1 12 13 0.2-9 2.30 9.6 C- LC 

%J, DJ -1.56 0.2 
10.45 34.3 13 13 0.25 2.03 10.7 b. U -0.89 0.2 
10.50 34.4 13 13 0.27 2.08 11.6 6.44 -0.26 0.2 

^^0.55 34.6 13 13 '• '1 12.6 6.96 0.24 0.2 
^[8.80 34.8 13 13 ? 7 13.7 7.84 0.73 0.2 

WRIIh NUMBER OF RODS USED 



COINJOCO IMC 

Operat or iCALUIN SELLS CP'T Date 11-20-91 14:36 
On Site Loc : E--04 Cone Used : E'93 
Job No. : 1 Water table • ( feet ) • c~ . L9E5e( 
Tot . Unit Wt. ( et V g ) : 150 pcf 

DEPTH Qc (avg) Fs (avg) Rf (avg) SIGV SOIL BEHAVIOUR TYPE Eq - Di' PHI SPT Su 
(leters) (feet) (tsf) (tsf) (*) (tsf) «) deg. N tsf 

0.30 1 2.50 0.04 1.73 0. 04 sensitive fine grained UNDFND UNDFD 1 . 2 
0.60 L. 1.67 0.04 2.10 0.11 sensitive fine grained UNDFND UNDFD 1 .1 
0.95 3 6.43 0.04 0.53 0.16 sensitive fine grained UNDFND IWDFD 4 .6 
1.25 4 18.33 0.13 0.74 0.23 sandy silt to clayey silt UNDFND UNDFD 7 1.8 
1.55 C 

J 49.83 0.33 0.67 0.27 silty sand to sandy silt 60-70 42-44 16 UNDEFINED 
1.65 / 6 64,00 0.32 0.50 0.32 sand to silty sand 70-60 44-46 15 UNDEFINED 
2.15 7 94.83 0.49 0.51 0.36 sand to silty sand 70-60 44-46 23 UNDEFINED 
2.A5 6 125.00 0.72 0.57 0.40 sand 60-90 44-46 24 UNDEFINED 
2.75 9 236.67 1.32 0.56 0.45 sand >90 46-46 45 UNDEFltO 
3.05 10 270.63 1.44 0.53 0.49 sand )90 >46 >50 UNDEFINED 
3.35 11 275.00 1.64 0.60 0.53 sand >90 46-46 >50 UNDEFINED 
3.65 12 202.63 1,04 0.51 0.57 sand >90 46-48 39 UNDEFINED 
3.95 12 206.67 1.14 0.55 0.62 sand >90 46-46 40 UNDEFKO 
^.25 14 145.00 0.69 0.61 0.66 sand 60-90 44-46 26 UNDEFINED 
4.55 15 129.63 0.75 0.56 0.70 sand 70-80 42-44 25 UNDEFltO 
4.65 16 167.00 1.01 0.60 0.75 sand 60-90 44-46 32 UNDEFINED 
5.15 17 230.17 1.26 0.56 0.79 sand >90 44-46 44 UNDEFlf^ 
5.45 16 339.33 2.06 0.61 0.63 gravelly sand to sand >90 46-46 >50 UNDEFlNli 
5.75 19 373. 17 2.76 0.75 0.66 gravelly sand to sand )90 46-48 )50 UNDEFINED 
6.05 20 398.17 2.95 0.74 0.92 gravelly sand to sand )90 46-46 >50 UNDEFINED 
6.40 21 279.43 2.41 0.66 0.97 sand >90 44-46 >50 UNDEFlie 
6.70 22 373.33 2.32 0.62 1.01 gravelly sand to sand >90 46-46 >50 UNDEFINED 
7.00 23 271.67 2.43 0.90 1.06 sand >90 44-46 >50 UNDEFINED 
7.35 24 261.66 2.17 0.77 1.10 sand )90 44-46 >50 UNDEFINED 
7.65 25 210.67 1.41 0.67 1.15 sand 60-90 42-44 40 UNDEFINED 
7.95 26 170.50 1.14 0.67 1.19 sand 70-80 42-44 33 UNDEFlfO 
6.25 27 178.33 1.16 0.65 1.23 sand 60-90 42-44 34 UNDEFlie 
6.55 26 215.50 1.57 0.73 1.28 sand 60-90 42-44 41 UNDEFINED 
6.65 29 175.50 1.09 0.62 1.32 sand 70-60 42-44 34 UNDEFINED 
9.15 30 174.67 1.16 0.67 1.36 sand 70-80 42-44 33 UNDEFlte 
9.45 31 177.17 1.03 0.56 1.41 sand 70-60 40-42 34 UNDEFlfO 
9.75 32 140.00 0.74 0.53 1.45 sand 70-60 40-42 27 UNDEFINED 

10.05 33 26.50 0.59 2.23 1.49 sandy silt to clayey silt UNDFND UNDFD 10 2.4 
10.35 34 12.63 0.26 2.01 1.54 clayey silt to silty clay UNDFND UNDFD 6 1.0 

Dr - fill sands (Jaiiolkowski et al. 1965) PHI - Robertson and Caipanella 1963 Su: Nt<= 10 

Note: For interpretation purposes the PLOTTED OPT PROFILE should be used with the TABULATED OUTPUT froi Cf'TINTRl (v 5.0A) 
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SOUNDING DftTfi IN FILE CPTE7 

GPERftTOR : DENNIS WILSON 

CONE ID : 3&4 

Conoco, Inc. 

11-16-91 14:06 

LOCPTION : CPT-E7 

JOB No. : 1 

DEPTH DEPTH TIP RESISTANCE CORRECTED TIP LOCAL FRICTION FRICTION RATIO PORE PRESSURE P P RATIO DIF P P RATIO INCLINATION 
leters feet Qc tsf Ot tsf Fs tsf Fs/Qc % PH psi PH/QC < (Pw-Ph)/Qc < I deg 

Baseline -295 -2.04 -5.5 0.0 

e.es 0.2 -0 -0 0.01 -4.00 0.0 -0.57 -0.57 0.1 
e.ie 0.3 -0 -0 0.09 -31.14 -0.0 0.99 0.99 1.3 
0.15 0.5 2 2 0.07 3.84 -0.0 -0.16 -0.16 0.3 
0.20 0.7 -0 -0 0.03 -10.71 -0.0 0.99 0.99 0.2 
0.25 0.8 -0 -0 -0.00 0.64 -0.1 0.94 0.94 0.2 
0.30 1.0 -0 -0 -0.00 1.00 0.0 -1.15 -1.15 0.3 
0.35 1.1 -0 -0 -0.00 1.33 -0.0 1.15 1.15 0.1 
0.40 1.3 -0 -0 0.02 -5.00 -0.0 0.77 0.77 0.1 
0.A5 1.5 -0 -0 0.09 <-202.00 -0.0 6.90 6.90 0.1 
0.50 1.6 13 13 0.38 2.88 0.0 0.01 0.01 0.1 
0.55 1.8 52 52 0.57 1.09 0.2 0.03 0.03 0.1 
0.B0 2.0 92 93 0.67 0.72 0.2 0.02 0.02 A 
0.B5 2.1 70 70 0.40 0.57 0.2 0.02 0.02 w 
0.70 2.3 50 50 0.30 0.60 0.1 0.02 0.02 0.1 
0.75 2.5 41 41 0.36 0.86 0.2 0.03 0.03 0.0 
0.80 2.6 36 36 0.17 0.49 0.0 0.00 0.00 0.0 
0.85 2.8 33 33 0.15 0.47 0.2 0.04 0.04 0.0 
0.90 3.0 25 25 0.12 0.48 -0.01 -0.01 0.0 
0.95 3.1 19 19 0.09 0.48 -0.2 -0.06 -0.06 0.0 
1.00 3.3 15 15 0.07 0.46 -0.0 -0.02 -0.02 0.0 
1.05 3.4 13 13 0.06 0.43 0.3 0.15 0.15 0.0 
1.10 3.6 13 13 0.10 0.79 0.3 0.15 0.15 0.0 
1.15 3.8 15 15 0.09 0.57 0.3 0.13 0.12 0.0 
1.20 3.9 14 14 0.10 0.72 0.3 0.14 0.14 0.0 
1.25 4.1 17 17 0.09 0.52 0.6 0.26 0.26 0.0 
1.30 4.3 19 19 0.05 0.28 0.5 0.20 0.20 0.0 
1.35 4.4 21 21 0.07 0.35 0.6 0.20 0.20 0.0 
1.40 4.6 19 19 0.10 0.51 0.6 0.23 0.23 0.0 
1.45 4.8 20 20 0.07 0.35 0.9 0.31 0.31 0.0 
1.50 4.9 19 19 0.10 0.52 0.9 0.35 0.35 0.0 
1.55 5.1 13 13 0.13 1.00 0.9 0.52 0.52 0.1 
1.60 5.2 15 15 0.35 2.31 1.0 0.48 0.48 0.1 
1.65 5.4 15 15 0.17 1.11 1.2 0.58 0.58 0.0 
1.70 5.6 14 14 0.20 1.50 1.2 0.66 0.66 0.0 
1.75 5.7 17 17 0.07 0.41 1.3 0.52 0.52 0.0 
1.80 5.9 15 15 0.16 1.09 1.3 0.65 0.63 0.0 
1.85 6.1 19 19 0.33 1.73 1.5 0.58 0.58 
1.90 6.2 16 16 0.55 3.39 1.6 0.70 0.70 w 
1.95 6.4 9 9 0.60 6.38 1.9 1.48 1.48 0^ 
2.00 6.6 8 8 0.56 6.81 3.5 3.06 3.06 0.0 
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DEPTH TIP RESISTANCE CORRECTED TIP LDCftL FRICTION FRICTION RATIO PORE PRESSURE P P RATIO DIFF P P RATIO INCLINATIC 
'eters feet Qc tsf Ot tsf Fs tsf Fs/Qc * Pw psi Pw/Qc X IPtrPhl/Qc X I deg 

2.05 6.7 8 8 0.51 6.48 3.5 3.21 3.21 0.0 
2.10 6.9 7 7 0.61 8.40 3.7 3.71 3.71 0.0 
2.15 7.1 IB 18 0.36 2.08 4.2 1.65 1.65 0.0 
2.20 7.2 36 38 0.30 0.80 -5.8 -1.09 -1.09 0.0 
2.25 7.4 32 32 0.22 0.70 2.4 0.54 0.53 0.0 
2.30 7.5 31 31 0.16 0.50 1.7 0.39 0.36 0.0 
2.35 7.7 43 43 0.17 0.40 -4.0 -0.67 -0.70 0.0 
2.M 7.9 56 55 0.25 0.45 -5.9 -0.76 -0.80 0.0 
2.45 8.0 81 81 0.37 0.46 -4.3 -0.36 -0.41 0.0 
2.50 8.2 100 100 0.61 0.60 -3.3 -0.24 -0.27 0.0 
2.55 8.4 125 125 0.86 0.69 -1.4 -0.06 -0.11 0.0 
2.60 8.5 112 112 0.83 0.74 0.3 0.02 -0.02 0.0 
2.65 8.7 97 97 0.57 0.59 2.2 0.16 0.11 0.0 
2.70 8.9 105 105 0.57 0.54 2.8 0.19 0.14 0.0 
2.75 9.0 92 92 0.55 0.60 1.6 0.12 0.06 0.0 
2.80 9.2 85 65 0.60 0.71 2.9 0.24 0.17 0.0 
2.85 9.4 78 78 0.60 0.76 2.9 0.26 0.18 0.0 
2.90 9.5 75 75 0.63 0.84 3.1 0.29 0.20 0.0 
2.95 9.7 94 94 0.71 0.76 2.9 0.22 0.14 0.0 
3.00 9.8 119 119 0.82 0.69 -1.0 -0.06 -0.13 0.0 
3.05 10.0 109 109 0.66 0.61 0.6 0.04 -0.04 0.0 
3.10 10.2 110 110 0.63 0.57 2.9 0.19 0.10 0.0 

^.15 10.3 129 129 0.78 0.60 2.9 0.16 0.06 0.0 
P3.28 10.5 127 127 0.86 0.66 3.2 0.16 0.10 0.0 

3.25 10.7 130 130 0.86 0.66 3.3 0.16 0.10 0.0 
3.30 10.8 128 128 0.90 0.70 3.6 0.20 0.11 0.0 
3.35 11.0 137 137 0.95 0.69 3.1 0.16 0.08 0.0 
3.40 11.2 142 142 0.96 0.66 1.7 0.09 0.00 0.0 
3.45 11.3 159 159 1.13 0.71 2.8 0.13 0.05 0.0 
3.50 11.5 181 161 1.23 0.66 2.8 0.11 0.04 0.0 
3.55 11.6 178 178 1.34 0.75 2.5 0.10 0.02 0.0 
3.60 11.8 181 181 1.40 0.78 2.5 0.10 0.02 0.0 
3.65 12.0 165 165 1.38 0.84 -0.1 -0.00 -0.09 0.0 
3.70 12.1 144 144 1.23 0.86 1.8 0.09 -0.02 0.0 
3.75 12.3 126 126 1.15 0.92 0.6 0.03 -0.09 0.5 
3.80 12.5 112 113 0.98 0.67 2.9 0.18 0.04 0.4 
3.85 12.6 103 103 0.96 0.93 3.5 0.25 0.06 0.4 
3.90 12.8 116 116 0.89 0.76 3.2 0.20 0.05 0.4 
3.95 13.0 160 160 1.15 0.72 1.2 0.06 -0.06 0.4 
4.00 13.1 203 203 1.40 0.69 -0.2 -0.01 -0.10 0.3 

0.3 
4.05 13.3 213 213 1.60 0.75 1.9 0.06 -0.02 

0.3 
0.3 

4.10 13.5 212 212 1.62 0.76 3.3 0.11 0.02 0.3 
0.3 

4.15 13.6 219 219 1.78 0.81 3.6 0.12 0.03 
0.3 
0.3 4.20 13.8 213 213 1.88 0.86 3.3 0.11 0.02 0.3 4.25 13.9 213 213 1.60 0.75 3.5 0.12 0.02 0.3 

4.30 14.1 231 231 1.62 0.70 35 0.11 0.02 0.3 
0,3 

4.35 14.3 264 264 2.03 0.77 3.9 0.11 0.02 
0.3 
0,3 

14.4 299 299 2.38 0.79 4.3 0.10 0.03 0.3 
0.3 14.6 307 309 2.72 0.68 4.5 0.11 0.03 
0.3 
0.3 

^4.50 14.8 311 311 2.74 0.86 5.3 0.12 0.05 0.3 



CPTE7 CPT-E7 11-16-91 14:06 PftGE 3 

DEPTH DEPTH TIP RESISTANCE CORRECTED TIP LOCAL FRICTION FRICTION RATIO PORE PRESSURE P P RATIO DIF P P RATIO 
leters feet Qc tsf Ot tsf Fs tsf Fs/Qc i P« psi PN/QC i (P»H^)/IIc X I deg 

A. 55 1A.9 388 388 2.99 0.98 A. 8 0.11 0.03 0.3 A. be 15.1 388 308 2.98 0.97 3.8 0.09 0.01 0.3 
A.b5 15.3 303 38A 3.07 1.01 3. A 0.08 -0.00 0.3 
A. 70 15. A 319 319 2.80 0.88 3.8 0.09 0.01 0.3 
A. 75 15.8 38A 38A 2.75 0.91 A. 8 0.11 0.02 0.3 A.ee 15.7 318 318 3.18 0.99 3.8 0.09 0.00 e.A 
A. 85 15.9 383 383 3.78 1.0A A. 8 0.09 0.02 0.3 
A. 90 18.1 359 359 A. 05 1.13 5.1 0.10 0.03 0.3 
A. 95 18.2 370 370 A. 20 1.13 5. A 0.11 0.03 0.A 
5.00 18. A 388 388 A.30 1.17 A. 2 0.08 0.00 0.5 
5.05 18.8 353 353 A. 28 1.21 3.8 0.08 -0.01 0.5 
5.10 18.7 3AA 3AA A. 18 1.22 A.0 0.08 -0.00 0.7 
5.15 18.9 33A 335 A. 11 1.23 A. A 0.09 0.00 0.8 
5.20 17.1 329 329 3.78 I.IA A. 5 0.10 0.01 0.8 
5.25 17.2 323 323 3.52 1.09 A. 7 0.11 0.01 0.9 
5.30 17. A 3A8 3A8 3.87 1.08 A. 9 0.10 0.01 0.9 
5.35 17.8 383 383 A. 23 1.17 5.0 0.10 0.01 0.7 
5.A0 17.7 350 350 A. 35 1.2A 5.8 0.11 0.02 0.9 
5.A5 17.9 331 331 3.76 1.13 5.5 0.12 0.02 0,9 
5.50 18.0 338 338 3.78 1.12 5.7 0.12 0.02 0.9 
5.55 18.2 388 388 A.A8 1.18 5.8 0.11 0.02 0.8 
5.80 18. A 395 398 5.23 1.32 8.3 0.12 0.03 
5.85 18.5 395 395 5.18 1.31 8.7 0.12 0.03 m 
5.70 18.7 38A 38A A.30 1.12 3.8 0.07 -0.02 
5.75 18.9 378 378 A.A5 1.18 3.8 0.07 -0.02 1.1 
5.80 19.0 359 359 A.33 1.21 5.0 0.10 -0.00 1.1 
5.85 19.2 382 382 A. 29 1.12 5.5 0.10 0.01 1.3 
5.90 19.A A19 A19 A.91 1.17 5.8 0.10 0.01 1.2 
5.95 19.5 A39 A39 5.91 1.3A 5.8 0.10 0.01 1.3 
8.00 19.7 A22 A22 8.33 1.50 5.8 0.10 0.01 1.3 
8.05 19.8 393 393 5.95 1.51 5.7 0.10 0.00 1.2 
8.10 20.0 37A 37A 5.35 1.A3 5.8 0.11 0.00 1.2 
8.15 20.2 38A 385 A. 87 1.3A 5.9 0.12 0.01 1.2 
8.20 20.3 381 381 A.A9 1.18 5.9 0.11 0.00 1.2 
8.25 20.5 A0A A0A 5.00 1.2A 5.5 0.10 -0.01 1.5 
8.30 20.7 A33 A33 5.82 1.3A 5.9 0.10 0.00 1.2 
8.35 20.8 A29 A29 8.28 1.A8 8.8 0.11 0.01 l.A 
8.A0 21.0 A09 A89 8.08 1.A8 8.5 0.11 0.01 1.8 
8.A5 21.2 A03 A03 5.83 1.A0 8.2 0.11 0.00 1.2 
8.50 21.3 39A 395 5.57 l.Al 8.2 0.11 0.00 l.A 
8.55 21.5 381 381 5.58 1.A7 8. A 0.12 0.00 1.8 
8.80 21.7 359 359 5.58 1.55 5.9 0.12 -0.01 1.0 
8.85 21.8 310 310 5.00 1.81 5.8 0.13 -0.02 l.A 
8.70 22.0 280 280 3.A9 1.3A 5.5 0.15 -0.03 2.2 
8.75 22.1 229 229 2.7A 1.20 5.5 0.17 -0.03 1.5 
8.80 22.3 192 192 2.1A 1.12 5.7 0.21 -0.03 1.5 
8.85 22.5 183 183 2.01 1.10 8. A 0.25 -0.01 
8.90 22.8 195 195 1.92 0.99 7.0 0.28 0.01 A 6.95 22.8 283 203 1.9A 0.95 5.5 0.19 -0.05 w 
7.00 23.0 235 235 2.A9 1.08 8.5 0.20 -0.01 2.2 



:PTE7 • • CPT-E7 • ll-lE-91 PAGE 4 

|DEPTH DEPTH TIP RESISTANCE CORRECTED TIP LOC«. FRICTION FRICTION RATIO PORE PRESSURE P P RATIO DIF P P RATIO INaiWlTIOf 
•ettrs feet Qc tsf Ot tsf Fs tsf Fs/Oc t Pw psi PH/QC * (Pw-Ph)/Qc * I deg 

7.05 23.1 236 £38 2.77 1.16 7.3 0.22 0.01 2.1 
7.10 23.3 224 £24 £.56 1.14 7.9 0.25 0.03 2.1 
7.15 23.5 232 £3£ £.71 1.17 8.0 0.25 0.03 2.1 
7.20 23.6 236 £36 £.05 1.21 6.8 0.21 -0.01 1.6 
7.25 23.8 212 £12 2.72 1.28 7.1 0.24 -0.00 2.2 
7.30 23.9 214 £14 2,53 1.18 7.7 0.26 0.02 2.2 
7.35 24.1 £21 £21 2.60 1.16 6.2 0.20 -0.04 2.1 
7.40 24.3 234 £34 £.66 1.14 7.1 0.22 -0.01 2.1 
7.45 24.4 £44 £44 2.81 1.15 6.1 0.18 -0.94 2.1 
7.50 24.6 249 £49 2.83 1,14 5.5 0.16 -0.06 2.1 
7.55 24.6 264 264 3.17 1.20 6.5 0.18 -0.03 2.1 
7.60 24.9 271 271 3.41 1.26 7.1 0.19 -0.02 2.1 
7.65 25.1 267 267 3.43 1.29 7.4 0.20 -0.01 2.2 
7.70 25.3 £74 274 2.77 1.01 8.1 0.21 0.01 2.2 
7.75 25.4 206 £86 3.25 1.14 7.7 0.19 -0.01 2.2 
7.00 25.6 303 303 3.07 1.28 6.8 0.16 -0.03 2.3 
7.05 25.0 £75 £75 3.85 1.40 7.2 0.19 -0.02 'i •> 

C. u 

7.00 25.9 257 257 3.44 1.34 7.6 0.21 -0.01 2.3 
7.95 26.1 254 254 3.32 1.31 7.7 0.22 -0.91 2.3 
0.00 26.2 242 242 3.15 1.30 7.1 0.21 -0.03 2.5 
0.05 26.4 232 232 3.06 1.32 7.5 0.23 -0.03 2.5 

^0.10 26.6 223 223 2.91 1.31 6.0 0.26 -0.01 2.5 
M.IS 26.7 226 226 2.05 1.26 6.1 0.26 -0.01 2.5 
"0.20 26.9 231 231 2.06 1.24 7.9 0.25 -0.02 2.4 

0.25 27.1 230 230 2.00 1.21 8.1 0.24 -0.02 2.7 
0.30 27.2 250 258 3.27 1.27 7.9 0.22 -0.02 2.7 
0.35 27.4 260 266 3.72 1.39 0.4 0.23 -0.01 2.7 
0,40 27.6 254 255 3.60 1.45 0.5 0.24 -0.01 2.7 
0.45 27.7 239 £39 3.49 1.46 0.7 0.26 -0.01 2.8 
0.50 27.9 220 229 3.23 1.41 8.0 0.28 -0.01 2.8 
0.55 20.1 230 £30 3.15 1.37 0.4 0.26 -0.02 2.8 
0.60 20.2 233 233 3.22 1.38 8.1 0.25 -0.03 2.8 
0.65 20.4 229 229 3.12 1.36 8.0 0.25 -0.94 £.8 
0.70 26.5 231 231 2.64 1.15 0.2 0.26 -0.03 2.8 
0.75 20.7 237 237 2.51 1.06 7.4 0.23 -0.06 2.8 
0.00 20.9 227 227 2.47 1.09 6.8 0.21 -0.08 £.8 
0.85 29.0 235 235 2.59 1.10 4.6 0.15 -0.14 2.8 
0.90 29.2 230 £30 2.77 1.17 5.2 0.16 -0.13 3.4 
0.95 29.4 222 223 2.89 1.30 5.8 0.19 -0.12 3.3 
9.00 29.5 213 214 2.56 1.20 6.9 0.23 -0.09 3.4 
9.05 29.7 242 242 2.69 1.11 7.5 0.22 -0.07 3.4 
9.10 29.9 292 292 3.48 1.19 5.5 0.14 -0.11 5.4 
9.15 30.0 297 297 4.10 1.38 4.9 0.12 -0.12 3.4 
9.20 30.2 260 268 3,96 1.40 6.1 0.16 -0.10 3.4 
9.25 38.3 252 252 3.39 1.35 7.1 0.20 -0.98 3.4 
9.30 30.5 231 £32 2.85 1.23 6.2 0.19 -0.12 3.4 
9.35 30.7 220 220 2.83 1.29 5.6 0.18 -0.15 3.4 1^9.40 30.0 290 £90 £.66 1.33 5.1 0.19 -0,18 3.4 1^^.45 31.0 175 176 £.35 1.34 5.7 0.23 -0.19 3.8 
9.50 31.2 175 175 2.10 1.20 6.4 0.27 -0.16 4.0 



:PTE7 • • CPT-E7 ; 11 -16-91 14:06 PPGE 5 

DEPTH DEPTH TIP RESISTANCE CORRECTED TIP LOCAL FRICTION FRICTION RATIO PORE PRESSURE P P RATIO DIF P P RATIO I NCIIKI 
•eters feet Qc tsf at tsf Fs tsf Fs/Qc X Px psi Pw/Qc X (Ptr-Ph)/Qc X I deg 

9.55 31.3 160 160 1.91 1.19 4.8 0,22 -0.25 4.0 
9.6e 31.5 152 152 1.88 1.24 5.3 0.25 -0.25 4.8 
9.65 31.7 137 137 1.78 1.38 6.0 0.32 -0.24 4.8 
9.78 31.8 132 132 -8.08 -8.80 7,1 0,39 -8.20 4.0 
9.75 32.0 132 132 1.32 1.00 6.8 8.37 -8.22 4.0 
9.80 32.2 38 38 1.32 4.44 10.7 2.59 -8.03 4.0 
9.85 32.3 144 144 1.45 1.01 8.1 0.41 -8.14 4.1 
9.90 32.5 147 147 1.53 1.04 5.1 8.25 -8.28 4.1 
9.95 32.6 145 145 1.59 1.10 5.6 0.29 -0.26 4.1 

10.00 32.8 135 135 1.51 1.11 4.7 0.25 -8.34 4.1 
10.05 33.0 123 123 1.47 1.19 5.5 0.32 -0.33 4.1 
10.10 33.1 123 123 1.48 1.20 4.6 8.27 -8.39 4.1 
10.15 33.3 117 117 1.31 1.12 4.4 0.27 -8.43 4.1 
10.20 33.5 133 133 1.02 0.77 5.5 8.38 -0.32 3.6 
10.25 33.6 214 214 0.88 0.41 1.9 0.06 -0.32 3.7 
10.30 33.8 171 171 1.37 0.88 -2.0 -8.08 -8.57 4.6 
10.35 34.0 109 109 2.13 1.95 -8.3 -0.82 -8.79 4.3 
10.40 34.1 38 38 1.56 4.16 12.0 2.38 0.06 4.3 
10.45 34.3 16 16 0.92 5.73 18.1 8.14 2.86 4.3 
10.50 34.4 14 14 0.38 2.73 28.9 14.79 8.75 4.3 
10.55 34.6 13 14 0.34 2.62 45.8 25.14 18.62 4.3 
10.60 34.8 12 13 ? ? 55.5 32.23 25.38 
10.65 34.9 12 13 ? 7 62.9 37.64 38.45 • 

rJRITE NUMBER OF RODS USED 



Conoc^o iTicr-

Operator :DENNIS WILSON 
On Site Loc:CPT-E7 
Hole No. 1 
Tot. Unit Wt. (avg) : 15i? pcf 

OPT Date :11-16»-91 1 4 : US 
Cone Used 
Water table (meters) : l.E' 

DEPTH Qc (avg) Fs (avg) Rf (avg) SIGV SOIL BEHPVIOUR TYPE 1 

c
r
 U

J
 

PHI SPT SPT CSR 

(leters) (feet) (tsf) (tsf) «) (tsf) «) deg. N N1 

0.25 0.82 0.40 0.04 10.00 0.03 undefined UNDFND UNDFD UDF UDF UNDF 

0.50 1.84 2.80 0.10 3.77 0.09 clay UNDFND UNDFD 2 8 UNDF 

0.75 2.48 81.00 0.48 0.75 0.15 sand to silty sand 70-80 48-48 15 38 >0.5 
1.00 3.28 25.80 0.12 0.47 0.22 silty sand to sandy silt 40-50 40-42 8 18 .19 

1.25 4.10 14.40 0.09 0.81 0.26 sandy silt to clayey silt UNDFND UNDFD 8 11 UNDF 

1.50 4.92 19.80 0.06 0.40 0.32 silty sand to sandy silt (40 38-40 8 11 .11 
1.75 5.74 14.60 0.18 1.24 0.38 sandy silt to clayey silt UNDFND UNDFD 8 10 UNDF 

2.00 8.58 13.40 0.44 3.28 0.39 silty clay to clay UNDFND UNDFD 9 14 UNDF 

2.25 7.38 20.80 0.40 1.98 0.43 sandy silt to clayey silt UNDFND UNDFD 8 12 UNDF 

2.50 8.20 82.20 0.31 0.50 0.48 sand to silty sand 80-70 42-44 15 22 .23 
2.75 9.02 108.20 0.88 0.84 0.50 sand to silty sand 70-60 44-48 25 38 >0.5 
3.00 9.84 90.20 0.87 0.75 0.54 sand to silty sand 70-80 42-44 22 30 .33 
3.25 10.88 121.00 0.78 0.83 0.57 sand 80-90 44-48 23 31 .35 
3.50 11.48 149.40 1.03 0.89 0.81 sand 80-90 44-48 29 37 >0.5 
3.75 12.30 156.80 1.30 0.82 0.84 sand 80-90 44-48 30 38 >0.5 
4.00 13.12 136.80 1.08 0.78 0.88 sand 80-90 44-48 27 33 .39 
4.25 13.94 214.00 1.70 0.79 0.72 sand )90 44-48 41 49 >0.5 
4.50 14.78 282.80 2.30 0.81 0.75 sand )90 48-48 >50 >50 >0.5 

^^4.75 15.58 306.00 2.92 0.95 0.79 sand )90 48-48 >50 >50 >0.5 
^^5.00 18.40 355.80 3.90 1.10 0.82 sand )90 48-48 )50 >50 >0.5 

5.25 17.22 338.80 3.97 1.16 0.88 sand )90 48-48 >50 >50 )0.5 
5.50 18.04 345.20 3.95 1.15 0.89 sand )90 48-48 )S0 >50 >0.5 
5.75 18.88 387.20 4.73 1.22 0.93 sand 190 48-48 >50 >50 >0.5 
8.00 19.89 404.20 5.15 1.26 0.97 sand )90 48-48 >50 >50 >0.5 
6.25 20.51 383.20 5.13 1.34 1.00 sand 190 48-48 >50 >50 >0.5 
8.50 21.33 413.80 5,87 1.42 1.04 sand )90 48-48 >50 >50 >0.5 
8.75 22.15 307.80 4.48 1.45 1.07 sand to silty sand >90 44-48 >50 >50 >0.5 
7.00 22.97 201.80 2.10 1.04 1.11 sand 80-90 42-44 39 37 >0.5 
7.25 23.79 228.40 2.72 1.19 1.15 sand 80-90 44-48 44 41 >0.5 
7.50 24.81 232.40 2.89 1.18 1.18 sand 80-90 42-44 45 41 >0.5 
7.75 25.43 272.40 3.21 1.18 1.22 sand )90 44--.0 >50 48 >0.5 
8.00 28.25 288.20 3.53 1.32 1.25 sand )90 44-48 >50 48 >0.5 
8.25 27.07 230.00 2.91 1.27 1.29 sand 80-90 42-44 44 39 >0.5 
8.50 27.89 249.40 3.48 1.39 1,33 sand to silty sand HA ftA 

WD W 42-44 >50 >50 >0.5 
8.75 28.71 232.00 2.93 1.28 1.38 sand 80-90 42-44 44 39 >0.5 
9.00 29.53 227.00 2.88 1.17 1.40 sand 60-90 42-44 43 37 >0.5 
9.25 30.35 270.20 3.52 1.30 1.43 sand 80-90 42-44 >50 44 >0.5 
9.50 31.17 200.20 2.58 1.28 1.47 sand to silty sand 00.00 WD^7® 42-44 48 40 >0.5 

Dr - fill sands (Jaiiolkonski et al. 1985) PHI - Robertson and Caipanella 1983 CSR: Seed et al. 1983 - M=7.5 

Note; For interpretation purposes the PLOTTED CPT PROFILE should be used with the TflBULPTED OUTPUT froi CPTINTRl (v 3.W> "» 



OoTtOCT'O I n CZ' _ 

Operat or iDENNIS WILSON On Site Loc:CPT-E7 Page No. 

DEPTH Qc (avg) Fs (avg) Rf (avg) 5I6V> SOIL BEHAVIOUR TYPE Eq - Dr PHI SPT SPT (SR 
(leters) (feet) (tsf) (tsf) (*) (tsf) (*) deg. N N1 

9.75 31.99 142.60 1.38 0.97 1.51 sand to silty sand 70-80 40-42 34 28 .31 
10.00 32.61 120.20 1.46 1.23 1.54 sand to silty sand 60-70 38-40 29 23 .25 
10.25 33.63 142.00 1.23 0.87 1.58 sand to silty sand 70-80 40-42 34 27 .30 
10.50 34.45 69.60 1.27 1.83 1.61 s ilty sand to sandy silt 40-50 36-38 22 18 .16 

Dr - fill sands iJaiiolkoHski et al. 1'5B5) Wl - Robertson and Caipanella 1SB3 CSR: Seed et al. 1963 - H=7.5 

tf" Note: For interpretation purposes the PLOTTED CPT PROFILE should be used with the TRflULflTED OUTPUT froi CPT'"^R1 (v 3.04) 



'agei_of J_ 

^OKation: ^ - JO 

>itc: 

Jnit: , Operators: 

Croj. Onuultant: 

Start Time: Ofi!2d 

.Town; Mcfl^O 

FIELD ACTIVITY LOG SHEET 

End Time: ^ 0 

-.State: X^/), 

Cconoco} 

Company. 'P^R^ 

Date 
Start 
Time 

End 
Time Lxxstion File 

Cone 
Strat. Soil Water 

Mont. 
Well 

Depth 
C) 

Hole 
No. 

Reason for Stopping 
1 Tip Pressure 
2. Predetermined Depth 
3. Friction 
4. Inclination 
5. Hydraulic Pressure 

Grouting: 
F - Funnel 
T - Tubing 
D - Downhole Comments 

i\-n'9i O0.'te^ D/PVC f^'IO crreto S II 

. 

' 



(;93:^) Hidaa 



) ^ile space: 206 n sounding 

Initial Baseline 
Oc Fs FH Inc 

-295 -1.98 -5.9 0.1 

Fl=Start F2=Ba5eline F3=Continue F4=Printer Off F10=DOS 

Dep 

Oc -0 
I I » 

'0 

Fs 0.00 
V • • • II' 

Pu 0.0 
'0 • • • •»(' 
Inc 0.1 

'O • • • iJi 



SOUNDING DfiTft IN FILE CPTE10 11-17-91 08:36 

OPERftTOP : DENNIS UILSGN LGCftTIGN : E-10 

JGNE ID : 364 JOB No. : 1 

Conoco, Inc. 

DEPTH DEPTH TIP RESISTANCE CORRECTED TIP LOCAL FRICTION FRICTION RATIO PORE PRESSURE P P RATIO DIFF P P RATIO INCLINATIO 
leters feet Qc tsf Qt tsf Fs tsf Fs/Qc < Pw psi P>»/Qc % (Pw-Ph)/Qc * I deg 

Baseline -295 -2.01 -5.0 0.3 

e.BS 2.1 7 7 0.09 1.29 -0.2 -0.24 -0.24 0.3 
0.70 2.3 18 18 0.09 0.48 -0.2 -0.09 -0.09 0.3 
0.75 2.5 14 13 0.07 0.48 -1.5 -0.82 -0.82 0.3 
0.80 2.6 11 11 0.03 0.25 -0.2 -0.15 -0.15 0.3 
0.85 2.8 11 11 0.04 0.34 1.2 0.79 0.79 8.3 
0.90 3.0 14 14 0.03 0.23 0.7 0.34 0.34 0.3 
0.95 3.1 24 24 0.05 0.20 -0.9 -0.28 -0.28 0.6 
1.00 3.3 22 22 0.05 0.24 -0.1 -0.05 -0.05 0.3 
1.05 3.4 18 18 0.05 0.30 0.5 0.19 0.19 0.3 
1.10 3.6 15 15 0.04 0.24 0.5 0.26 0.26 0.3 
1.15 3.8 14 14 0.02 0.15 0.8 0.38 0.38 0.3 
1.20 3.9 16 16 0.06 0.37 0.8 0.37 0.37 ^3 
1.25 4.1 20 20 0.10 0.49 1.1 0.39 0.39 m 
1.30 4.3 34 34 0.07 0.21 0.8 0.16 0.16 
1.35 4.4 39 39 0.09 0.22 0.4 0.07 0.07 0.3 

4.6 31 31 0.08 0.24 0.5 0.11 0.11 0.3 
1.45 4.8 28 28 0.04 0.15 0.7 0.18 0.18 0.3 
1.50 4.9 24 24 0.03 0.12 -0.2 -0.07 -0.07 0.3 
1.55 5.1 14 14 0.02 0.15 1.1 0.57 0.57 0.3 
1.60 5.2 13 13 0.01 0.05 1.4 0.78 0.78 0.3 
1.65 5.4 15 15 0.02 0.13 0.2 0.10 0.10 0.3 
1.70 5.6 13 13 0. IS 1.10 1.4 0.74 0.74 0.5 
1.75 5.7 11 11 0.35 3.25 1.6 1.11 1.11 0.5 
1.60 5.9 9 9 0.51 5.85 4.3 3.57 3.57 0.5 
1.85 6.1 8 8 0.57 6.72 3.7 3.15 3.15 0.5 
1.90 6.2 6 6 0.52 8.62 -1.5 -1.86 -1.86 0.5 
1.95 6.4 5 4 0.41 9.08 -1.3 -2.02 -2.02 0.5 
2.00 6.6 4 4 0.35 8.75 -1.9 -3.34 -3.34 0.5 
2.05 6.7 4 4 0.30 7.49 -3.3 -5.87 -5.87 0.5 
2.10 6.9 10 10 0.22 2.09 -1.9 -1.31 -1.31 0.5 
2.15 7.1 26 25 0.22 0.85 -5.4 -1.53 -1.53 0.5 
2.20 7.2 38 38 0.27 0.70 -0.2 -0.04 -0.04 0.5 
2.25 7.4 56 56 0.39 0.69 2.1 0.27 0.26 0.5 
2.30 7.5 70 70 0.51 0.72 2.2 0.22 0.21 0.5 

2.35 7.7 75 75 0.59 0.78 2.4 0.23 0.21 0,5 
2.40 7.9 75 75 0.63 0.84 2.4 0.23 0.21 0.5 
2.45 8.0 69 69 0.62 0.90 2.7 0.28 0.24 0.5 

2.50 8.2 59 59 0.51 0.86 3.0 0.37 0.32 A 
2.55 8.4 62 62 0.47 0.75 3.0 0.34 0.28 w 
2.60 8.5 73 73 0.46 0.63 1.4 0.13 0.08 0.5 



CPTE10 ; E-10 : 11-17-91 08;3& PftGE 

J 
I 

i 

1 

lEPTH DEPTH TIP RESISTANCE CORRECTED TIP LOCAL FRICTION FRICTION RATIO PORE PRESSURE P P RATIO DIFF P P RATIO INCLINATIOf 
(ters feet Qc tsf Qt tsf Fs tsf Fs/Qc X PM psi PM/QC % lP»-Ph)/Qc X I deg 

2.65 8.7 77 77 0.55 0.71 3.0 0.28 9.22 9.5 
2.79 8.9 84 64 9.66 0.79 3.1 9.27 9.21 0.5 
2.75 9.9 197 187 9.78 0.73 2.4 9.16 9.11 0.5 
2.89 9.2 194 194 0.75 0.73 2.7 0.19 9.13 9.5 
2.85 9.4 111 111 9.79 0.71 3.9 9.29 0.14 0.5 
2.99 9.5 125 125 0.89 0.72 2.7 0.16 0.10 0.5 
2.95 9.7 124 124 9.88 0.70 3.1 0.18 0.12 0.5 
3.99 9.8 127 128 9.88 0.69 3.3 0.18 0.12 0.5 
3.95 19.9 132 132 0.94 0.71 3.1 0.17 0.10 0.5 
3.19 19.2 133 133 0.95 0.71 3.4 0.18 0.11 0.5 
3.15 19.3 133 133 0.98 0.73 3.4 0.19 0.11 0.5 
3.29 19.5 139 139 1.00 0.77 3.7 0.20 9.12 0.5 
3.25 19.7 121 121 0.96 0.79 3.7 0.22 0.13 0.5 
3.39 19.8 117 117 0.85 0.72 3.8 0.24 0.14 0.5 
3.35 11.9 129 129 9.79 0.66 3.4 0.29 0.11 0.5 
3.49 11.2 159 159 9.82 0.55 2.1 0. 10 0.02 0.5 
3.45 11.3 299 299 1.35 0.67 0.8 0.03 -0.94 0.5 
3.59 11.5 254 254 1.90 0.75 1.1 9.03 -0.92 0.5 
3.55 11.6 247 247 2.11 0.86 2.4 0.07 0.01 0.6 
3.69 11.8 251 251 1.76 0.70 2.6 9.97 9.92 0.8 
3.65 12.9 247 247 1.84 0.74 2.4 0.07 0.01 0.6 
3.79 12.1 238 238 1.88 0.79 0.8 0.93 -0.94 0.8 
3.75 12.3 263 263 1.98 0.75 2.0 9.06 -9.90 0.8 
'3.89 12.5 271 272 2.99 0.77 3.0 9.08 9.92 0.8 
3.85 12.6 383 393 2.69 0.86 3.1 9.97 9.92 0.8 
3.99 12.8 399 399 2.90 0.97 3.0 9.97 9.91 0.8 
3.95 13.9 267 267 2.76 1.04 3.4 9.99 9.92 0.8 
4.99 13.1 236 237 2.28 0.97 3.1 9.99 9.92 0.8 
4.95 13.3 225 226 1.95 0.67 3.1 9.19 9.91 0.8 
4.19 13.5 214 214 1.79 0.63 3.4 9.11 9.92 0.8 
4.15 13.6 219 219 1.79 0.82 3.5 9.12 9.93 0.8 
4.29 13.8 225 225 1.77 0.79 4.0 9.13 9.94 0.8 
4.25 13.9 231 231 1.87 0.81 4.4 9.14 9.94 1.3 
4.39 14.1 238 236 2.09 0.88 3.4 9.19 9.91 1.1 
4.35 14.3 231 231 2.11 9.91 3.9 9.12 9.93 1.1 
4.49 14.4 212 212 1.84 9.87 4.3 9.15 9.94 1.1 
4.45 14.6 294 294 1.58 9.78 4.7 9.16 0.95 1.1 4.59 14.8 223 223 1.69 9.76 3.9 9.13 0.92 1.1 
4.55 14.9 236 236 1.99 9.85 3.4 9.19 9.99 1.1 4.69 15.1 232 232 1.57 0.68 4.2 9.13 9.92 1.1 4.65 15.3 215 215 1.50 0.70 5.0 9.17 9.95 1.1 4.79 15.4 292 292 1.42 0.79 3.1 9.11 -9.92 1.3 4.75 15.6 239 239 1.69 9.73 4.1 0.13 9.02 1.4 4.89 15.7 255 255 1.67 0.66 4.0 9.11 9.91 1.4 4.85 15.9 287 287 1.81 0.63 5.0 0.13 0.93 1.4 4.99 16.1 362 363 2.42 0.67 5.3 0.11 9.93 1 k 
4.95 16.2 499 499 3.20 0.80 5.1 0.99 0.92 

4 • T 

1.4 5.99 16.4 415 415 3.98 0.96 3.3 0.06 -9.91 1.4 5.95 16.6 411 411 4.38 1.07 3.5 0.96 -0.91 1.4 5.19 16.7 416 416 4.85 1.17 4.6 0.98 9.91 1.4 



CPTE10 : E-10 : 11-17-91 08:36 PAGE 

DEPTH DEPTH 
•fters feet 

TIP RESISTANCE CORRECTED TIP LOCAL FRICTION FRICTION RATIO PORE PRESSURE P P RATIO DIF P P RATIO 
Qc tsf Ot tsf Fs tsf Fs/Qc t 

5.15 16.9 438 438 5.48 1.25 5.6 0.09 0.02 
5.20 17.1 415 415 5.66 1.36 5.0 0.09 0.01 
5.25 17.2 389 389 5.52 1.42 5.0 0.09 0.01 
5.30 17.4 376 376 5.20 1.38 4.6 0.09 0.00 
5.35 17.6 354 354 4.95 1.40 4.5 0.09 0.00 
5.40 17.7 340 340 4.58 1.35 4.8 0.10 0.00 
5.45 17.9 319 319 3.84 1.20 5.2 0.12 0.01 
5.50 1B.0 319 319 3.62 1.13 5.5 0.12 0.02 
5.55 18.2 359 359 3.96 1.10 5.4 0.11 0.01 
5.60 18.4 345 345 3.15 0.91 5.8 0.12 0.02 
5.65 18.5 338 338 3.01 0.89 5.9 0.12 0.02 
5.70 18.7 352 352 3.40 0.96 4.5 0.09 -0.01 
5.75 18.9 403 403 4.43 1.10 5.7 0.10 0.01 
5.80 19.0 432 432 5.18 1.20 7.0 0.12 0.03 
5.85 19.2 453 453 5.70 1.26 7.6 0.12 0.04 
5.90 19.4 483 483 6.54 1.35 7.6 0.11 0.03 
5.95 19.5 507 507 7.15 1.41 7.3 0.10 0.03 
6.00 19.7 480 480 7.51 1.56 6.2 0.09 0.01 
6.05 19.8 476 476 7.50 1.58 6.5 0.10 0.02 
6.10 20.0 445 445 7.50 1.69 5.1 0.08 -0.01 
6.15 20.2 422 422 6.96 1.65 5.7 0.10 0.00 
6.20 20.3 399 400 6.22 1.56 5.3 0.09 -0.01 
6.25 20.5 410 411 5.96 1.45 7.3 0.13 0.03 
6.30 20.7 400 400 5.82 1.46 5.2 0.09 -0.01 
6.35 20.8 390 390 5.80 1.49 5.1 0.09 -0.02 
6.40 21.0 375 376 5.78 1.54 5.4 0.10 -0.01 
6.45 21.2 348 348 5.61 1.61 5.7 0.12 -0.01 
6.50 21.3 312 312 4.73 1.51 5.5 0.13 -0.02 
6.55 21.5 297 297 4.08 1.37 5.2 0.13 -0.02 
6.60 21.7 341 341 3.69 1.08 6.0 0.13 -0.01 
6.65 21.8 345 345 4.22 1.22 5.0 0.10 -0.03 
6.70 22.0 319 319 4.47 1.40 4.0 0.09 -0.05 
6.75 22.1 325 325 4.76 1.47 5.2 0.11 -0.03 
6.80 22.3 311 311 4.24 1.36 5.6 0.13 -0.02 
6.85 22.5 312 313 3.92 1.25 5.7 0.13 -0.02 
6.90 22.6 347 347 4.33 1.25 5.2 0.11 -0.03 
6.95 22.8 348 349 4.68 1.34 4.8 0.10 -0.04 
7.00 23.0 327 327 4.80 1.47 5.2 0.12 -0.03 
7.05 23.1 311 312 4.54 1.46 5.7 0.13 -0.03 
7.10 23.3 281 281 4.10 1.46 5.8 0.15 -0.03 
7.15 23.5 270 270 3.55 1.31 5.8 0.15 -0.03 
7.20 23.6 259 259 3.29 1.27 6.0 0.17 -0.03 
7.25 23.8 2-'8 278 3.62 1.30 6.4 0.17 -0.02 
7.30 23.9 289 289 4.00 1.39 7.3 0.18 0.00 
7.35 24.1 259 259 3.42 1.32 6.2 0.17 -0.03 
7.40 24.3 236 236 2.90 1.23 6.2 0.19 -0.04 
7.45 24.4 255 255 2.72 1.07 7.2 0.20 -0.01 
7.50 24.6 260 260 3.02 1.16 4.1 0.11 -0.10 
7.55 24.8 261 261 3.30 1.26 5.2 0.14 -0.07 
7.60 24.9 238 238 2.61 1.10 6.0 0.18 -0.05 

Pw/Qc * (P»e-Ph)/Qc i 
INoAbN 

1.4 
1.4 
1.4 
1.4 
1.4 
1.4 
1.6 
1.8 
1.7 
1.5 
1.9 
1.8 
1.8 
2.1 
1.8 
2.0 
2.0 
2.0 
2.1 
2.0 
2.1 

« 
2.0 
2.4 
2.4 
2.5 
2.3 
2.6 
2.2 
2.1 
2.4 
2.3 
2.1 
2.1 
2.2 
2.7 
2.4 
2.4 
2.5 
2.5 
2.8 
2.5 
2.5 
2.7 
2.5 

2.6 



CPTE10 E-10 11-17-91 08:36 PfiGE 
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1 DEPTH DEPTH TIP RESISTANCE CORRECTED TIP LOCAL FRICTION FRICTION RATIO PORE PRESSURE P P RATIO DIFF P P RATIO INCLINATIC 

•etcrs feet Qc tsf Qt tsf Fs tsf Fs/Qc * PM psi P*«/Qc t (Pw-Ph)/Qc * I deg 

7.{.5 25.1 216 216 2.46 1.14 6.4 0.21 -0.05 • 2.6 

7.70 25.3 196 196 2.32 1.19 5.8 0.21 -0.07 3.0 

7.75 25.4 206 206 2.39 1.16 6.9 0.24 -0.04 2.9 

7.80 25.6 212 212 2.42 1.14 7.1 0.24 -0.03 2.9 
7.85 25.8 225 225 2.61 1.16 7.3 0.23 -0.02 3.1 
7.90 25.9 227 227 2.76 1.23 6.9 0.22 -0.04 3.0 
7.95 26.1 217 217 2.70 1.25 7.9 0.26 -0.01 3.0 
8.00 26.2 213 213 2.55 1.20 8.4 0.28 0.01 3.1 
8.05 26.4 210 211 2.55 1.21 7.2 0.25 -0.04 3.1 
8.10 26.6 209 209 2.45 1.17 7.6 0.26 -0.03 3.1 
8.15 26.7 205 205 2.49 1.22 6.3 0.29 -0.01 3.1 
8.20 26.9 222 223 2.62 I.IB 8.5 0.28 -0.00 3,1 
8.25 27.1 211 211 2.69 1.27 7.9 0.27 -0.02 3.1 
8.30 27.2 210 210 2.64 1.26 8.6 0.30 0.01 3.1 
8.35 27.4 198 198 2.49 1.26 8.9 0.32 0.00 3.1 
8.40 27.6 179 179 2.26 1.26 9.2 0.37 0.02 3.2 
8.45 27.7 184 184 2.07 1.12 9.2 0.36 0.01 3.2 
8.50 27.9 196 196 2.03 1.04 4.0 0.15 -0.18 3.3 
8.55 28.1 188 180 2.11 1.17 2.7 0.11 -0.25 3.3 
8.60 28.2 179 179 1.65 0.93 5.9 0.24 -0.13 3.3 
8.65 28.4 172 172 1.74 1.01 7.4 0.31 -0.07 2.9 
8.70 28.5 171 171 1.89 1.11 6,9 0.29 -0.10 3.5 

^6.75 28.7 164 165 2.05 1.25 7.6 0.33 -0.07 3.5 
08.80 28.9 150 150 1.89 1.26 8.2 0.40 -0.06 3.5 

8.85 29.0 137 137 1.62 1.18 8.9 0.47 -0.03 3.5 
8.90 29.2 139 139 1.52 1.09 6.9 0.36 -0.13 3.8 
8.95 29.4 135 135 1.57 1.16 4.0 0.21 -0.30 3.9 
9.00 29.5 121 122 1.46 1.20 6.3 0.37 -0.20 3.9 
9.05 29.7 105 105 1.33 1.26 8.2 0.56 -0.11 3.9 
9.10 29.9 103 103 1.11 1.08 8.5 0.60 -0.09 3.9 
9.15 30.0 102 102 1.07 1.06 6.9 0.49 -0.21 3.9 
9.20 30.2 76 76 0.89 1.17 8.2 0.78 -0.16 3.9 
9.25 38.3 56 56 0.65 1.17 9.2 1.18 -0.11 3.9 
9.38 38.5 56 56 0.61 1.09 10.7 1.38 0.08 3.9 
9.35 38.7 119 119 1.01 0.85 9.5 0.58 -0.04 3.9 
9.48 38.8 139 139 1.28 0.92 4.3 0.22 -0.31 3.9 
9.45 31.0 152 152 1.49 0.98 9.6 0.46 -0.03 4.0 
9.50 31.2 170 170 1.68 0.99 10.8 0.46 0.02 4.0 
9.55 31.3 167 167 1.77 1.06 7.6 0.33 -0.12 4.0 
9.60 31.5 160 160 1.44 0.90 7.9 0.35 -0.12 4.0 
9.65 31.7 142 143 1.48 1.04 8.2 0.42 -0.12 4.1 
9.70 31.8 114 114 1.39 1.22 8.3 0.53 -0.15 3.6 
9.75 32.0 96 96 1.36 1.42 9.4 0.71 -0.10 3.6 
9.80 32.2 64 65 1.23 1.91 9.0 1.09 -0.11 3.6 
9.85 32.3 30 38 0.77 2.55 10.3 2.46 -0.15 3.6 
9.90 32.5 14 14 0.55 4.07 16.0 8.49 2.69 3.6 
9.95 32.6 11 12 0.29 2.65 44.0 29.14 21.85 4.2 

^10.00 32.8 10 11 0.25 2.40 47.3 32.97 25.23 4.1 
•0.05 33.0 10 10 •) 7 48.0 36.12 27.71 4.1 
*0.10 33.1 9 10 7 7 49.2 39.71 30.65 4.1 

WRITE NUMBER OF RODS USED 



Coi-ioco Ir^i 

Operator ;DENNIS WILSON 
On Site Loc;E-10 
Hole No. 1 

OPT Date :11-17-91 08:36 
Cone Used :364 
Water table (meters) : 1. 

Tot . Unit Wt. (avg) : 150 pcf 

DEPTH Qc (avg) Fs (avg) Rf (avg) SIGV SOIL BEHAVIOUR TYPE Eq - Dr PHI SPT SPT CSR 
deters) (feet) (tsf) (tsf) W (tsf) «) deg. N N1 

e.85 2.79 12.20 0.08 0.52 0.10 sandy silt to clayey silt UNDFND liNDFD 5 15 IMDF 
i.ie 3.811 18.80 0.04 0.24 0.24 silty sand to sandy silt (40 38-40 8 12 .13 
1.35 4.43 24.80 0.07 0.28 0.30 silty sand to sandy silt 40-50 40-42 8 15 .15 
1.80 5.21) 22.00 0.04 0.18 0.33 silty sand to sandy silt (40 38-40 7 12 .13 
1.85 8.07 11.20 0.32 2.88 0.37 silty clay to clay UNDFND UNDFD 7 12 UNDF 
2.10 8.89 5.80 0.38 8.21 0.41 clay UNDFND UNOFD 8 9 UNDF 
2.35 7.71 53.00 0.40 0.75 0.44 silty sand to sandy silt 80-70 40-42 17 28 .28 
2.80 8.5:5 87.80 0.54 0.80 0.48 sand to silty sand 80-70 42-44 18 24 .25 
2.85 9.35 98.80 0.71 0.73 0.51 sand to silty sand 70-80 42-44 23 33 .39 
3.10 10.17 128.20 0.91 0.71 0.55 sand 80-90 44-48 25 34 .41 
3.35 10.99 124.20 0.92 0.74 0.59 sand to silty sand 80-90 44-48 30 39 >0.5 
3.80 11.81 220.40 1.59 0.72 0.82 sand )90 48-48 42 >50 >0.5 
3.85 12.83 284.40 2.08 0.79 0.88 sand )90 48-48 )50 >50 >0.5 
1.10 13.45 248.40 2.34 0.94 0.89 sand )90 48-48 48 >50 )0.5 
4.35 14.27 228.80 1.93 0.84 0.73 sand )90 44-46 44 >50 )0.5 
4.80 15.09 221.40 1.73 0.78 0.77 sand )90 44-48 42 49 )0.5 
4.85 15.91 237.80 1.82 0.88 0.80 sand )90 44-48 48 >50 )0.5 
5.10 18.73 400.80 3.77 0.94 0.84 sand )90 48-48 >50 >50 
5.35 17.515 394.40 5.38 1.38 0.87 sand )90 48-48 )50 >50 m 

* 5.80 18.37 338.40 3.83 1.14 0.91 sand )90 48-48 )50 >50 
5.85 19.19 395.80 4.34 1.10 0.95 sand >90 48-48 >50 >50 >0.5 
8.10 20.01 478.20 7.24 1.51 0.98 sand )90 48-48 )50 >50 >0.5 
8.35 20.83 404.20 8.15 1.52 1.02 sand to silty sand >90 4£-48 >50 >50 >0.5 
8.80 21.85 334.60 4.78 1.43 1.05 sand >90 44-48 )50 >50 >0.5 
8.85 22.47 322.40 4.32 1.34 1.09 sand >90 44-48 >50 >50 >0.5 

7.10 23.29 322.80 4,49 1.39 1.12 sand >90 44-48 >50 >50 >0.5 
7.35 24.11 271.00 3.58 1.32 1.18 sand >90 44-48 >50 49 >0.5 

7.80 24.93 250.00 2.91 1.18 1.20 sand >90 44-48 48 44 >0.5 

7.85 25.75 211.00 2.44 1.18 1.23 sand 80-90 42-44 40 37 >0.5 

8.10 28.57 215.20 2.81 1.21 1.27 sand ftAAA 42-44 41 37 >0.5 

8.35 27.40 209.20 2.59 1.24 1.30 sand 80-90 42-44 40 38 >0.5 

8.80 28.22 183.80 2.02 1.10 1.34 sand 70-80 42-44 35 31 .35 
8.85 29.04 158.80 1.84 1.18 1.38 sand to silty sand 70-80 40-42 38 33 .39 
9.10 29.88 120.80 1.40 1.18 1.41 sand to silty sand 80-70 40-42 29 25 .28 

9.35 30.88 81.80 0.85 1.03 1.45 sand to silty sand 50-80 38-40 20 18 .17 
9.80 31.50 157.80 1.53 0.97 1.48 sand 70-80 40-42 30 25 .27 
9.85 32.32 89.20 1.25 1.40 1.52 silty sand to sandy silt SA-fiA vv 38-40 28 23 .25 

10.10 33.14 10.80 -13108.98 X-121380.95 1.58 undefined UNDFNE 1 UNDFD UDF UDF 
UNDF 

Dr - fill sands (Jaiiolkowski et al. 1985) PHI - Robertson and (Uipanella 1983 CSR: Seed et al. 1983 - H=7.5 

Note: For interpretation purposes the PLOTTED CPT PROFILE should be used with the TABULATQ OUTPUT froi CPTIMTRl (v 3.M) 



I m o cr o I i~t I 

j^perator •.DENNIS WILSON On Site Loc:E-10 Page No. £ 

DEPTH 
deters) (feet) 

Oc (avg) Fs (avg) Rf (avg) 
(tsf) (tsf) (%) 

SIBV SOIL BEHAVIOUR TYPE 
(tsf) 

Eq - Dr PHI SPT SPT CSR 
deg. N N1 

Dr - All sands (Jaiiolkowski et al. 1BB5) PHI - Robertson and Caipanella 19B3 CSR: Seed et al. 19B3 - N=7.5 

»« Note: For interpretation purposes the PLOTTED CPT PROFILE should be used with the TABULATED OUTPUT froi CPTIMTRl (v 3,84) «« 



HELD ACTIVITY LOG SHEET 

'age J_ of J_ 
(conocoi) 

LJiL vocation; 

liic: DitP.n r . Town: 

Jnit: / Operators: 

^roj. Consultant: J. v 

J Stan Time: 
6. cmcajo 

End Time: 

State: -JA/^ 

. 6 
..Company: 

Date 
Start 
Time 

End 
Time Location Flic 

Cone 
Strat. Soil Water 

Mont. 
Well 

Depth 
(ft) 

Hole 
No. 

Reason for Stopping 
1. Tip Pressure 
2. Predetermined Depth 
3. Friction 
4. Inclination 
5. Hydraulic Pressure 

Grouting: 
F - Funnel 
T - Tubing 
D - Downhole Comments 
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! SOUNDING DOTfi IN FILE cptfl 

PERftTDR : CPLVIN SELLS 

CONE ID : 293 

Conoco, Inc. 

11-21-91 06:53 

LOCftTIGN : ̂ -01 

JOB No. : 1 

DEPTH 
leters 

Baseline 

DEPTH 
feet 

TIP RESISTftNCE 
Oc tsf 

-E6 

CORRECTED TIP 
Ot tsf 

LXAL FRICTION 
Fs tsf 

-7.« 

FRICTION RfiTIO 
Fs/Oc < 

PORE PRESSURE 
T"** psi 

-9.5 

P P RATIO 
P-w/Oc i 

DIF P P RATIO 
(Pw-Pti)/Qc * 

INCLINATION 
I deg 

0.05 0.2 2 2 0.00 0.00 -0.2 -0.55 -0.55 0.2 
0.10 0.3 4 4 0.01 0.17 0.0 0.00 0.00 0.2 
0.15 0.5 0.04 1.09 0.1 0.13 0.13 0.2 
0.20 0.7 3 3 0.11 3.97 -0.0 -0.11 -0.11 0.3 
0.25 0.6 1 1 0.10 16.00 0.1 1.61 1.61 0.3 
0.30 1.0 0 0.05 •) 0.3 ) 0.5 
0.35 1.1 1 1 -0.02 -2.13 0.4 2.70 2.70 0.3 
0.40 1.3 7 7 0.00 0.01 0.3 0.36 0.36 0.3 
0.45 1.5 9 c 0.07 0.72 1.0 0.76 0.76 0.2 
0.50 1.6 10 10 0.07 0.71 1.1 0.62 0.62 0.2 
0.55 1.6 9 9 0.05 0.57 1.2 0.93 0.93 M 
0.60 2.0 7 7 0.07 0.92 1.6 1.60 1.60 m 
0.65 £.1 7 6 0.06 0.74 1.6 1.55 1.55 
0.70 2.3 6 0.05 0.56 2.0 1.74 1.74 0.2 
0.75 2.5 10 10 0.05 0.50 2.0 1.46 1.46 0.2 
0.80 2.6 12 12 0.07 0.59 2.0 1.23 1.23 0.2 
0.65 2.6 14 14 0.07 0.52 2.0 1.00 1.00 0.3 
0.90 3.0 17 17 0.09 0.51 2.3 0.96 0.96 0.3 
0.95 3.1 19 19 0.10 0.51 2.3 0.69 0.69 0.3 
1.00 3.3 20 20 0.10 0.50 2.4 0.66 0.66 0.3 
1.05 3.4 22 22 0.12 0.55 2.5 0.60 0.60 0.3 
1.10 3.6 25 25 0.14 0.57 2.6 0.75 0.75 0.3 
1.15 3.6 30 30 0.17 0.57 2.6 0.63 :.t: 0.3 
1.20 3.9 45 45 0.30 0.67 2.5 0.40 0.40 0.3 

1.25 4.1 66 66 0.37 0.54 2.3 0.24 0.24 0.3 
1.30 4.3 72 72 0.39 0.55 2.6 0.26 0.26 0.3 
1.35 4.4 73 73 0.42 0.56 2.7 0.27 0.27 0.3 

1.40 4.6 73 73 0.42 0.56 2.9 0.29 0.29 0.3 

1.45 4.6 71 71 0.43 0.60 3.0 0.30 0.30 0.3 
1.50 4.9 71 71 0.40 0.56 3.0 0.30 0.30 0.3 

1.55 5.1 61 61 0.36 0.44 3.0 0.26 0.26 0.3 

1.60 5.2 62 62 0.41 0.50 3.2 0.26 0.28 0.3 
1.65 5.4 62 82 0.47 0.57 3.1 0.27 0.27 0.3 

1.70 5.6 77 76 0.49 0.63 3.4 0.32 0.32 0.3 

1.75 5.7 66 66 0.41 0.62 3.6 0.39 0.39 0.3 
1.60 5.9 74 74 0.46 0.62 3.5 0.34 0.34 M 
1.65 6.1 69 89 0.49 0.55 3.5 0.28 0.26 m 
1.90 6.2 96 97 0.46 0.50 3.6 0.27 0.26 

1.95 6.4 104 104 0.52 0.51 3.6 0.25 0.24 0.3 

2.00 6.6 103 103 0.55 0.53 3.6 0.25 0.24 0.3 



cptfl : f-01 : 11-£1-91 06:53 PAGE £ 

DEPTH DEPTH TIP RESISTANCE CORRECTED TIP LOCAL FRICTION FRICTION RATIO PORE PRESSURE P P RATIO DIFF P P RATIO INaiNATK 
•eters feet Qc tsf Ot tsf Fs tsf Fs/(Jc * PM psi Pw/Qc i (P»H^)/Qc % I deg 

2.95 6.7 83 83 0.43 9.52 3.9 9.34 0.32 9.3 
2.19 6.9 68 68 9.35 0.52 4.2 9.44 9.41 0.3 
2.15 7.1 64 64 9.32 0.59 4.2 9.47 0.42 9.3 
2.29 7.2 64 64 9.49 9.61 4.3 9.48 0,42 0.3 
2.25 7.4 79 89 9.44 9.56 4.2 9.38 9.33 9.3 
2.39 7.5 114 114 9.57 9.59 3.6 9.23 0.19 9.3 
2.35 7.7 127 127 9.69 9.48 4.9 9.23 9.19 9.3 
2.W 7.9 137 137 9.64 0,47 4.1 9.22 9.18 0.3 
2.45 8.9 137 137 9.64 0.47 4.3 9.22 9.18 0.3 
2.59 8.2 134 134 9.69 0.51 4.3 0.23 0.18 0.3 
2.55 8.4 126 126 9.64 9.51 4.4 9.25 0.29 0.3 
2.69 8.5 199 199 0.58 0.53 4.7 9.31 9.24 0.3 
2.65 8.7 94 94 9.47 9.50 4.9 9.37 0.2'9 0.3 
2,79 8.9 194 194 9.52 9.59 4.6 9.33 9.25 0.3 
2.75 9.9 125 125 9.58 0.47 4.4 0.25 0.18 0.3 
2.89 9.2 129 139 9.61 9.47 4.6 0.26 fc.l8 0.3 
2.85 9.4 129 129 9.56 9.47 4.6 9.28 9.19 0.3 
2.99 9.5 98 98 9.49 9.59 4.6 9.34 9.23 0.3 
2.95 9.7 89 89 9.43 9.54 5.2 9.47 9.33 0.4 
3.99 9.8 72 72 0.37 9.51 5.4 9.55 9.38 0.4 
3.95 19.9 83 83 9.49 9.48 5.4 9.46 0.32 0.3 
W. 19 19.2 113 113 9.54 9.48 5.2 9.33 9.22 0.3 
F3.I5 19.3 136 136 9.71 0.52 5.2 9.28 9.18 0.3 

3.29 19.5 154 154 9.83 0.54 5.4 9.25 9.16 9.3 
3.25 19.7 179 179 0.78 9.46 5.3 9.22 9.14 0.4 
3.39 19.8 293 293 0.98 9.48 5.2 9.19 9.11 9.4 
3.35 11.9 244 244 1.28 0.52 5.9 9.15 9.98 9.4 
3.49 11.2 256 256 1.52 9.59 5.1 9.14 0.98 0.3 
3.45 11.3 248 248 1.69 9.65 5.2 9.15 9.99 0.4 
3.59 11.5 227 227 1.59 9.66 5.6 9.18 9.19 9.4 
3.55 11.6 299 299 1.22 0.58 5.7 9.29 9.11 0.4 
3.69 11.8 195 195 1.33 9.68 5.9 9.22 9.12 0.4 
3.65 12.9 183 183 1.91 0.55 5.3 0.21 9.11 0.4 
3.79 12.1 214 214 1.15 9.54 6.9 0.29 9.11 0.4 
3.75 12.3 291 292 1.58 9.54 5.6 9.14 9.97 0.4 
3.89 12.5 332 332 2.95 9.62 5.3 9.12 9.96 0.4 
3.85 12.6 339 339 2.24 0.68 5.6 9.12 9.96 0.4 
3.99 12.8 312 312 2.99 0.67 5.6 0.13 0.96 0.4 3.95 13.9 392 392 1.81 0.69 5.8 9.14 9.97 0.4 4.99 13.1 319 319 1.89 8.% 5.8 9.13 0.96 0.4 4.95 13.3 337 337 2.02 9.60 -1.4 -0.03 -0.19 0.4 4.19 13.5 337 337 2.29 0.68 0.4 9.01 -0.96 0.5 4.15 13.6 336 336 2.28 0.68 3.9 9.08 9.01 0 5 4.29 13.8 336 336 2.18 9.65 5.6 9.12 9.95 0.5 4.25 13.9 342 343 2.29 9.64 5.9 9.12 9.05 0.5 4.39 14.1 369 369 2.45 9.66 6.2 9.12 9.95 0.5 14.3 369 379 2.51 9.68 5.8 0.11 0.94 0.5 

P^4.49 14.4 352 353 2.79 0.77 5.8 9.12 9.94 0.5 4.45 14,6 344 344 2.57 9.75 6.9 0.13 9.95 9.6 4.59 14.8 388 388 2.38 9.77 5.9 0.12 0.93 9.6 



pt f 1 : f -01 1 1-21-91 i2i6:53 PPIGE w 

DEPTH DEPTH TIP RESISTANCE CORRECTED TIP LOCAL FRICTION FRICTION RATIO PORE PRESSURE P P RATIO DIFF P P RATIO • INaiNATI leters feet Qc tsf Qt tsf Fs tsf Fs/Qc % Pw psi Pw/Qc * (Pw-Ph)/Qc i I deg 

A. 55 1A.9 303 303 1.68 0.62 6.2 0.15 0.06 0.5 
A. 60 15.1 328 328 1.67 0.57 6.0 0.13 0.05 0.6 
A. 65 15.3 3A3 3A3 2.01 0.59 6.0 0.13 0.0A 0.6 
A. 70 15. A 395 395 2,A6 0.62 5. A 0.10 0.02 0.5 
A. 75 15.6 AA6 AA6 2.96 0.66 5.8 0.09 0.03 1.2 
A.80 15.7 A61 A61 3.3! 0.72 6.7 0.10 0.0A C. £ 
A. 65 15.9 A56 A56 3.A6 0.76 6.7 0.11 0.0A 0.6 
A, 90 16.1 A26 A26 3.3A 0.78 6.3 0.11 0.03 0.5 
A. 95 16.2 397 397 3.12 0.79 6. A 0.12 0.0A 0.6 
5.00 16.A 370 370 2.9A 0.80 5.9 0.12 0.03 1.2 
5.05 16.6 351 351 2.82 0.80 6.7 0.1A 0.0A 0.7 
5.10 16.7 315 315 2.59 0.82 6.7 0.15 0.05 1.0 
5.15 16.9 2-90 290 2.20 0.76 7.0 0.17 0.06 0.9 
5.20 17.1 272 272 1.76 0.65 6.5 0.17 0.05 1.1 
5.25 17.2 26A 28A 1.69 0.59 6.8 0.17 0.05 0.6 
5.30 17.A 292 292 1.73 0.59 6.0 0.15 0.03 1.1 
5.35 17.6 266 266 1.66 0.56 7.3 0.18 0.06 0.6 
5.A0 17.7 291 291 1.69 0.58 7.A 0.18 0.06 l.A 
5.A5 17.9 321 321 1.80 0.56 7.3 0.16 0.05 1.5 
5.50 18.0 336 336 1.8A 0.55 7.1 0.15 0.0A 0.9 
5.55 18.2 36A 36A 2.16 0.59 7. A 0.15 0.0A 
5.60 18. A A2A A2A 2.A9 0.59 7.5 0.13 0.0A flk6 
5.65 18.5 AA2 AA2 3.07 0.69 7.1 0.12 0.03 
5.70 18.7 AA0 AA0 3.25 0.7A 7.3 0.12 0.03 0.6 
5.75 18.9 AAA AAA 3.A0 0.77 7.8 0.13 0.0A 0.7 
5.80 19.0 A35 A35 3. A3 0.79 7.7 0.13 0.03 0.7 
5.85 19.2 A21 A21 3. AA 0.82 7.6 0.13 0.03 0.7 
5.90 19.A A06 A06 3.A6 0.85 7. A 0.13 0.03 0.7 
5.95 19.5 373 373 3.18 0.85 7.9 0.15 0.0A 0.7 
6.00 19.7 339 339 2.73 0.81 7.9 0.17 0.0A 0.7 
6.05 19.8 326 326 2.51 0.77 7.8 0.17 0.0A 0.7 
6.10 20.0 295 295 2.07 0.70 7.8 0.19 0.0A 0.7 
6.15 20.2 288 288 1.98 0.69 7.9 0.20 0.0A 1.0 
6.20 20.3 281 281 2.03 0.72 7. A 0.19 0.03 0.8 
6.25 20.5 262 262 1.80 0.69 8.0 0.22 0.05 0.9 
6.30 20.7 2A9 2A9 1.83 0.7A 7.5 0.22 0.03 0.6 
6.35 20.8 2A0 2A0 1.68 0.70 7.7 0.23 0.0A l.C 
6.A0 21.0 218 218 1.52 0.70 8. A 0.28 0.06 0.6 
6.A5 21.2 216 216 1.A3 0.66 7.8 0.26 0.0A 1.0 
6.50 21.3 217 217 l.AA 0.66 8.5 0.28 0.06 0.8 
6.55 21.5 215 215 1.16 0.5A 8.0 0.27 0.0A 0.7 
6.60 21.7 208 208 1.26 0.60 7. A 0.26 0.02 0.7 
6.65 21.8 207 207 1.35 0.65 7.1 0.25 0.01 0.8 
6.70 22.0 205 205 1.A0 0.69 8.0 0.28 0.0A 0.6 
6.75 22.1 212 212 1.50 0.70 8.3 0.28 0.0A 0.7 
6.80 22.3 217 217 1.A5 0.67 8.1 0.27 0.0A 0.7 
6.85 22.5 221 221 1.56 0.71 8. A 0.27 0.0A 
6.90 22.6 239 239 1.72 0.72 7.8 0.23 0.02 ^r7 
6.95 22.8 221 221 1.60 0.73 8. A 0.27 0.0A 0.7 
7.00 23.0 22A 22A 1.A6 0.65 8.6 0.28 0,0A 0.7 



cpt f 1 ; f -01 • « 11-81-91 I2i6;53 PPGE 4 • 

DEPTH TIP RESISTANCE CORRECTED TIP LGCAL FRICTION FRICTION RATIO PORE PRESSURE P P RATIO DIFF P P RATIO INCLINATIO 
leters feet Qc tsf Ot tsf Fs tsf Fs/Oc * PH psi Px/Oc * (Px-Pti)/Qc i I deg 

7.^5 23.1 247 247 1.45 0.59 7.4 0.22 0.00 0.7 
7.10 23.3 270 270 1.72 0.64 4.3 0.11 -0.09 0.7 
7.15 23.5 293 293 2.30 0.76 6.8 0.17 -0.02 0.7 
7.20 23.6 260 260 2.33 0.63 7.8 0.20 0.01 0.7 
7.25 23.8 238 238 1.93 0.61 9.0 0.27 0.04 0.7 
7.30 23.9 245 245 1.45 0.59 9.5 0.28 0.05 0.7 
7.35 24.1 269 289 1.54 0.53 0.0 0.00 -0.19 0.7 
7.40 24.3 294 294 1.87 0.64 -0.8 -0.02 -0.21 0.8 
7.45 24.4 278 278 1.62 0.66 2.0 0.05 -0.16 0.6 
7.50 24.6 256 256 1.66 0.64 4.6 0.13 -0.09 0.8 
7.55 24.6 266 266 1.45 0.54 7.5 0.20 -0.02 0.6 
7.60 24.9 260 260 1.43 0.55 9.4 0.26 0.03 0.8 
7.65 25.1 230 230 1.14 0.49 6.5 0.27 0.01 0.6 
7.70 25.3 223 223 1.06 0.49 6.5 0.26 0.01 0.8 
7.75 25.4 222 222 1.16 0.52 5.6 0.16 -0.09 0.8 
7.60 25.6 196 196 1.22 0.62 8.2 0.30 -0.01 0.8 
7.85 25.8 161 161 1.16 0.64 9.5 0.38 0.04 0.9 
7.60 25.9 175 176 1.23 0.70 6.6 0.35 -0.00 0.9 
7.95 26.1 177 177 1.25 0.71 9.8 0.40 0.05 0.9 
6.00 26.2 170 170 1.26 0.74 7.5 0.32 -0.05 0.9 
6.05 26.4 160 160 1.28 0.60 9.5 0.43 0.03 0.9 

A|.10 26.6 143 143 1.16 0.61 10.4 0.52 0.06 0.9 
we. 15 26.7 134 134 1.06 0.60 10.7 0.57 0.09 0.9 

6.20 26.9 138 139 1.03 0.75 9.5 0.49 0.02 0.9 
6.25 27.1 143 143 1.04 0.73 7.3 0.37 -0.09 0.9 
6.30 27.2 156 156 1.12 0.71 9.7 0.44 0.02 0.9 
6.35 27.4 160 161 1.20 0.66 7.5 0.30 -0.07 0.9 
6.40 27.6 233 233 1.41 0.61 9.1 0.26 -0.01 0.9 

! 6.45 27.7 263 283 1.67 0.59 4.2 0.11 -0.13 0.9 
6.50 27.9 274 274 1.71 0.63 4.3 0.11 -0.14 0.9 
6.55 26.1 276 276 1.37 0.49 7.6 0.20 -0.05 0.9 
6.60 26.2 274 274 1.35 0.49 10.7 0.26 0.03 1.0 
6.65 28.4 250 250 1.20 0.46 9.6 0.26 0.00 1.0 
6.70 26.5 244 244 1.22 0.50 10.6 0.32 0.03 1.0 
6.75 26.7 251 251 1.22 0.49 10.6 0.31 0.03 1.0 
6.60 26.9 250 250 1.22 0.49 10.1 0.29 0.01 1.0 
8.65 29.0 221 221 1.49 0.67 10.8 0.35 0.03 1.0 
6.90 29.2 179 160 0.45 0.25 9.7 0.39 -0.01 1.0 
8.95 29,4 107 107 1.81 1.70 9.5 0.64 -0.04 1.0 
9.00 29.5 44 44 1.56 3.52 12.1 1.96 0.32 1.0 
9.05 29.7 20 20 0.61 3.09 17.3 6.29 2.56 1.1 
9.10 29,9 13 15 0.16 1.37 77.9 41.92 36.37 1. 1 
9.15 30.0 13 14 0.20 1.52 64.1 46.66 41.07 1.1 
9.20 30,2 13 14 0.23 1.76 74.6 41.43 35.62 1.1 
9.25 30.3 13 14 0.23 1.62 73.3 41.41 35.46 1,1 
9.30 30.5 12 13 0.23 1.68 74.9 43.76 37.57 1,1 

30.7 13 14 0.22 1.76 74.6 42.13 36.10 1.1 
^.40 30.6 13 14 7 77.4 42.28 36.41 1.1 
^9.45 31.0 13 14 7 7 70.9 39.68 33.63 1.1 

WRITE NUMBER OF RODS USED 



coiMoco I iNjc: 

Ope rat or rCALVIN SELLS CPT Date : ll-Ll-91 06 : ^Ir 
On Site Loc : f--1211 Cone Used :E93 
Job No. : 1 Uater^ table ( feet ) I c.! E'9656£ 
Tot . Unit Wt. (avg) : 150 pcf 

DEPTH Qc (avg) Fs (avg) Rf (avg) SIGV SOIL BEHAVIOUR TYPE Eq - Dr PHI SPT Su 
(leters) (feet) (tsf) (tsf) «) (tsf) «) deg. N tsf 

0.3e 1 2.17 0.05 2.36 0.0A clay UNDFND UNDFD 2 . c 
0.60 2 7.17 0.0A 0.56 0.11 sensitive fine grained UNDFND UNDFD 3 .7 
0.95 3 12. A5 0.07 0.56 0.16 sandy silt to clayey silt UNDFND UNDFD 5 1.2 
1.25 A 35.00 0.20 0.57 0.23 silty sand to sandy silt 50-60 A2-AA 11 UNDEFINED 
1.55 c 

J 73.50 0.A0 0.55 0.27 sand to silty sand 70-60 AA-A6 18 UNDEFINED 
1.85 6 78.33 0.A5 0.58 0.32 sand to silty sand 70-80 AA-A6 19 UNDEFINED 
2.15 7 86.. 33 0.AA 0.51 0.36 sand to silty sand 70-80 AA-A: 21 UNDEFINED 
2.A5 8 109.67 0.55 0.50 0.A0 sand 80-90 AA-A6 21 UNDEFINED 
2.75 9 115.35 0.56 0.50 0.A5 sand 80-90 AA-A6 >*.^1 

CL UNDEFINED 
3.05 10 97.00 0.A8 0.A9 0.A9 sand to silty sand 70-80 AA-A6 23 UNDEFINED 
3.35 11 170.00 0.85 0.50 0.53 sand )90 AA-A6 33 UNDEFINED 
3.65 12 219.67 1.36 0.62 0.57 sand )90 A6-A8 A2 UNDEFINED 
3.95 13 296.83 1.62 0.61 0.62 sand )90 A6-A8 >50 UNDEFINED 
^.25 lA 33A.50 2.13 0.6A 0.66 gravelly sand to sand )90 A6-A8 >50 UNDEFINED 
A. 55 15 3A0.83 2.A2 0.71 0.70 sand )90 A6-A6 >50 UNDEFINED 
A. 85 16 A0A.e3 2.68 0.66 0.75 gravelly sand to sand )90 )A6 >50 UNDEFINED 
5.15 17 356.17 2.6A 0.79 0.79 sand )90 A6-A8 )50 UNDEFlffi^ 
5.A5 18 291.00 1.72 0.59 0.83 sand )90 A6-A8 >50 UNDEF^B 
5.75 19 A08.33 2.70 0.66 0.68 gravelly sand to sand >90 A6-A8 >50 UNDEFIN^ 
6.05 20 383.33 3.13 0.82 0.92 sand >90 A6-A6 )50 UNDEFINED 
6.A0 21 261.66 1.6A 0.70 0.97 sand )90 AA-A6 >50 UNDEFINED' 
6.70 22 211.33 1.3A 0.63 1.01 sano 80-90 AA-A6 A0 UNDEFINED 
7.00 23 222.33 1.55 0.70 1.06 sand 80-90 AA-A6 A3 UNDEFlfO 
7.35 2A 266.00 1.82 0.68 1.10 sand )90 AA-A6 >50 UNDEFllCD 
7.65 25 26A.33 1.56 0.59 1.15 sand )90 AA-A6 >50 UNDEFINED 
7.95 26 195.67 1.18 0.60 1.19 sand 80-90 A2-AA 37 UNDEFINED 
6.25 27 lA6.e0 I.IA 0.77 1.23 sand 70-80 A0-A2 28 IMDEFlie 
8.55 28 23A.33 l.Al 0.60 1.28 sand 80-90 A2-AA A5 UNDEFINED 

8.65 29 2A8.33 1.28 0.52 1.32 sand 80-90 A2-AA A8 UNDEFINED 
9.15 30 62.67 0.80 1.28 1.36 silty sand to sandy silt A0-50 36-38 20 UNDEFINED 

9.A5 31 12.63 -10922.51 -85110.51 l.Al undefined UNDFND UNDFD UDF UNDEFINED 

Dr - All sands (Jaiiolkowski et al. 1985) PHI Robertson and (^ipanella 1983 Su: Nk= 10 

Note: For interpretation purposes the PLOTTED CPT PROFILE should be used with the TflBOLflTED OUTPUT froi CPTINTRl (v 3.8A) «•# 



File space: 253 i sounding 

Initial Baseline 
Qc Fs P« Inc 

-261 -7.07 -8.6 0.1 

Fl=Start F2=Baseline F3=Continue F4=Printer Off F10=DOS 

# 

J 

Dep 

Qc 0 

FS 0.00 

PM 0.0 

Inc 0.1 



FIELD ACTIVITY LOG SHEET 

'age J of L 
(conocol 

Ijocation: 

>itc: "b 

Jnit: / . Operators: ^ ̂  i *S 

, Start Time: End Time: f/>^0 

, Town: ^ • CX^ • c ^ , State: 

t) L>D ' o 

Proj. Consultant: LQij.ri^V>vjf ^ ^Company. pgj^S 

Date 
Start 
Time 

End 
Time Location Flic 

Cone 
Strat. Soil Water 

Mont. 
Well 

Depth 
(ft) 

Hole 
No. 

Reason for Stopping 
1. Tip Pressure 
2. Predetermined Depth 
3. Friction 
4. Inclination 
5. Hydraulic Pressure 

Grouting: 
F - Funnel 
T - Tubing 
D - Downhole Comments 

ll-zi-ni //i /a f'lf / F f =i =: 
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BOUNDING DAT« IN FILE CPTFll 

>PERflTGR : CftLVIN SELLS 

ll-El-91 09:46 

LGCPTIGN F-1 1 

CONE ID : 293 JOB No. : 1 

Conoco , Inc. 

DEPTH DEPTH TIP RESISTfiNCE CORRECTO TIP LOCflL FRICTION FRICTION RATIO PORE PRESSURE P P RATIO DIFF P P RATIO lNaiNATI01> 
leters feet Qc tsf Qt tsf Fs tsf Fs/Qc * f't< psi Pw/Qc > (Pw-Phl/Qc < 1 deg 

Baseline -260 -7.06 -6.8 0.1 

e.es 0.2 -0 -0 0.15 -72.20 0.0 -0.69 -0.69 0.1 
0. 10 0.3 6 6 0.15 2.75 -0.1 -0.19 -0.19 0.1 
0.15 0.5 5 5 0.16 2.90 0.0 0.05 0.05 0.6 
0.20 0.7 10 10 0.15 1.48 0.0 0.01 0.01 1.0 
0.25 0.8 9 9 0.17 1.94 -0.2 -0.17 -0.17 1.7 
0.30 1.0 4 4 0.15 3.86 -0.2 -0.37 -0.37 1.4 
0.35 1.1 3 3 0.11 3.48 -0.1 -0.18 -0.18 0.9 
0.M 1.3 1 1 0.05 3.87 -0.1 -0.34 -0.34 0.7 
0.45 1.5 1 1 0.02 1.32 0.0 0.00 0.00 0.5 
0.50 1.6 1 I 0.04 3.38 0.0 0.12 0.12 0.1 
0.55 1.8 3 3 0.04 1.39 0.0 0.11 0.11 A o.Be 2.0 3 3 0.04 1.13 0.0 0.09 0.09 m 
0.B5 2.1 1 1 -0.00 -0.42 0.0 0.27 0.27 Ti 
0.70 2.3 0 0 -0.01 -1.36 0.4 5.64 5.64 
0.75 2.5 -0 -0 -0.01 3.14 0.8 -18.72 -18.72 
0.80 2.6 -1 -0 -0.01 2.25 1.0 -14.08 -14.08 
0.85 2.B -0 -0 -0.01 17.00 1.0 <-172.38 <-172.38 0. 
0.90 3.0 0 0 0.01 3.83 0.6 16.09 16.09 
0.95 3.1 0 0 0.02 11.20 1.0 33.10 33.10 
1.00 3.3 0 0 0.02 17.67 3.0 167.78 167.78 
1.05 3.4 3 3 0.01 0.31 3.6 9.59 9.59 0.1 
1.10 3.6 4 4 0.03 0.71 3.9 6.55 6.55 v« • 
1.15 3.8 4 4 0.04 1.02 5.2 9.27 9 2' Vi 1 

1.20 3.9 12 12 0.06 0.56 9.1 5.68 5.68 V t 1 

1.25 4.1 22 23 0.13 0.59 7.9 2.52 2.52 
1.30 4.3 20 20 0.35 1.78 -3.2 -1.18 -1.18 V t 1 

1.35 4.4 18 18 0.38 2.17 -5.7 -2.33 -2.33 v« I 

1.40 4.6 58 58 0.42 0.72 -5.8 -0.72 -0.72 V • 1 

1.45 4.8 82 82 1.25 1.54 . -2.4 -0.21 -0.21 2.9 
1.50 4.9 29 29 0.78 2.71 -0.9 -0.23 -0.23 4.9 

1.55 5.1 9 9 0.50 5.58 0.0 0.02 0.02 
1.B0 5.2 27 27 0.63 2.30 -1.0 -0.25 -0.25 
1.65 5.4 53 53 1.23 2.33 0.5 0.07 0.07 6.2 

1.70 5.6 17 17 1.14 6.72 -2.6 -1.10 -1.10 6.4 

1.75 5.7 3 3 0.27 9.81 -4.2 -11.10 -11.10 6.5 
1.80 5.9 15 15 0.51 3.37 -2.2 -1.06 -1.06 
1.85 6.1 45 45 0.79 1.78 -2.6 -0.42 -0.42 m 
1.90 6.2 29 29 0.55 1.94 -0.2 -0.04 -0.06 w 
1.95 6.4 6 6 0.51 9.27 1.0 1.35 1.17 6.7 

2.00 6.6 11 11 0.22 2.02 -2.2 -1.48 -1.62 6.7 



] 

PTFl 1 : F -11 • 1 l-E'1-91 09:4& PAGE E 

^TH DEPTH TIP RESISTPNCE CORRECTED TIP LOCflL FRICTION FRICTION RATIO PORE PRESSURE P P RATIO DIFF P P RATIO INCLINATION 
leters feet Qc tsf Bt tsf Fs tsf Fs/Dc X P« psi P«/Qc % (Pw-Ph)/Qc X I deg 

L95 6.7 9 9 8.34 3.66 2.2 1.62 1.59 6.6 
2.18 6.9 11 11 8.58 4.73 -8.6 -0.42 -8.66 6,3 
2.15 7.1 18 18 8.66 6.49 -1.6 -1.12 -1.42 6.4 
2.28 7.2 11 11 8.61 5.67 -2.2 -1.45 -1.76 6.4 
2.25 7.4 22 22 8.34 1.56 -3.6 -1.25 -1.43 6.2 
2.38 7.5 34 34 8.31 8.93 -4.3 -8.90 -1.04 6.2 
2.35 7.7 36 38 8.23 8.61 -3.5 -8.65 -0.79 6.3 
2.48 7.9 43 43 8.25 8.59 -2.5 -8.43 -0.56 6.4 
2.45 6.8 46 46 8.29 8.64 -1.6 -8.25 -8.36 6.4 
2.58 6.2 47 47 8.29 8.62 -8.9 -8.14 -8.26 6.4 
2.55 6.4 49 49 8.38 8.62 0.1 0.81 -0.14 6.5 
2.68 6.5 54 54 8.29 8.55 1.8 8.14 -8.81 6.4 
2.65 8.7 59 59 8.34 8.56 2.1 8.25 8.11 6.5 
2.78 6.9 66 67 8.37 8.56 3.5 0.37 8.24 6.5 
2.75 9.8 61 61 8.47 0.56 3.6 0.32 0.21 6.5 
2.B8 9.2 99 99 8.68 8.69 3.6 8.26 8.17 6.5 
2.65 9.4 116 116 8.94 8.60 w. 6 0.22 0.14 6.5 
2.98 9.5 147 147 1.15 8.76 3.9 8.19 8.12 6.6 
2.95 9.7 163 163 1.16 0.64 3.2 0.12 8.06 6.7 
3.88 9.6 169 169 1.86 8.62 3.6 8.15 8.86 6.7 

^3.85 18.8 168 168 8.96 8.61 2.7 0.12 8.04 6.7 
n 18 18.2 126 126 8.64 8.66 3.0 8.17 8.87 6.7 
1^3.15 18.3 111 111 8.75 8.66 3.6 8.24 8.12 6.7 

3.28 18.5 186 189 8.73 8.67 3.6 8.25 8.12 6.7 
3.25 18.7 112 112 8.76 0.66 4.1 8.27 8.14 6.6 
3.38 18.8 188 186 8.77 8.71 4.2 8.26 8.15 6.6 
3.35 11.8 181 181 8.66 8.67 4.4 8.31 0.16 6.6 
3.48 11.2 184 184 8.61 8.59 4.4 8.31 8.15 6.9 
3.45 11.3 188 186 8.59 8.55 4.6 8.31 8.15 6.9 
3.58 11.5 125 125 8.62 8.58 3.6 8.21 8.87 6.9 
3.55 11.6 148 148 8.76 8.52 3.6 8.16 8.86 7.8 
3.68 11.6 186 166 8.77 8.41 3.9 8.15 8.06 7.0 
3.65 12.8 228 228 1.18 8.58 4.3 8.14 8.86 7.0 
3.78 12.1 248 248 1.42 8.59 3.2 8.89 8.82 7.0 
3.75 12.3 244 244 1.65 8.66 3.6 8.11 8.83 7.0 
3.88 12.5 213 213 1.58 8.78 3.6 8.12 8.83 7.0 
3.85 12.6 187 167 1.27 8.66 3.9 8.15 8.84 7.0 
3.98 12.8 171 171 1.87 8.63 4.0 8.17 8.85 7.0 
3.95 13.8 158 156 8.96 8.68 4.3 0.19 8.86 7.1 
4.88 13.1 159 159 8.69 8.% 4.6 8.21 8.87 7.1 
4.85 13.3 156 156 8.61 8.51 4.7 8.22 8.87 7.1 
4.18 13.5 169 169 8.66 8.51 4.5 8.19 8.85 7.1 
4.15 13.6 167 187 8.99 8.53 4.3 8.16 8.84 7.1 
4.28 13.8 192 192 1.86 0.55 4.6 8.17 8.85 7.1 
4.25 13.9 166 166 1.13 0.61 4.9 8.19 8.86 7.1 
4.38 14.1 168 168 1.84 8.57 5.0 8.28 8.86 7.1 

|k4.3S 14.3 174 174 8.97 0.56 5.2 8.22 8.87 7.1 
P4.48 14.4 195 195 1.04 0.53 5.2 8.19 0.06 7.3 

4.45 14.6 287 287 1.06 8.51 5.0 8.17 8.84 7.3 
4.58 14.8 227 227 1.29 8.57 5.2 8.17 8.85 7.3 



: F -1 1 11-£1-91 09:A6 PQGE 3 

DEPTH DEPTH TIP RESISTANCE CORRECTED TIP LOCAL FRICTION FRICTION RATIO PORE PRESSURE P P RATIO DIFF P P RATIO 
leters feet Oc tsf Qt tsf Fs tsf Fs/Qc % Pw psi Pw/Qc * (PH-Ph)/Qc i 

4.55 14.9 245 245 1.52 0.82 5.2 0.15 0.04 
4.80 15.1 234 234 1.27 0.54 5.3 0.18 0.04 
4,85 15.3 214 214 1.30 0.81 5.4 0.18 0.05 
4.70 15.4 193 193 1.22 0.63 3.6 0.14 -0.02 
4.75 15.8 185 185 1.04 0.58 4.2 0.18 0.00 
4.80 15.7 192 193 0.94 0.49 4.8 0.17 0.02 
4.85 15.9 218 £18 1.09 0.50 4.9 0.18 0.02 
4.90 18.1 251 251 1.42 0.57 5.0 0.14 0.02 
4.95 18. £ 255 2JJ 1.88 0.85 5.2 0.15 0.02' 
5.00 18.4 243 243 1.58 0.84 5.8 0.18 0.03 
5.05 18.8 233 233 1.29 0.55 5.8 0.17 0.03 
5.10 18.7 252 252 1.34 0.53 8.0 0.17 0.04 
5.15 18.9 301 301 1.55 0.51 5.9 0.14 0.03 
5.20 17.1 354 354 2.02 0.57 3.0 0.08 -0.04 
5.25 17.2 415 415 2.85 0.84 3.9 0.07 -0.02 
5.30 17.4 419 419 3.01 0.72 4.6 0.08 -0.01 
5.35 17.8 413 413 3.02- 0.73 5.2 0.09 0.00 
5.40 17.7 408 408 £.83 0.89 5.3 0.09 0.00 
5.45 17.9 415 415 2.71 0.85 5.4 0.09 0.00 
5.50 18.0 440 440 3.03 0.89 5.8 0.09 0.01 
5.55 16.2 470 470 3.58 0.78 5.8 0.09 0.01 
5.80 18.4 444 444 3.27 0.74 5.4 0.09 0.00 
5.85 18.5 394 394 £.82 0.72 5.1 0.09 -0.00 
5.70 18.7 378 378 2.42 0.64 4.5 0.09 -0.02 
5.75 18.9 385 385 2.40 0.82 4.8 0.09 -0.02 
5.80 19.0 385 388 2.38 0.81 3.8 0.07 -0.04 
5.85 19.2 393 393 £.38 0.80 4.3 0.08 -0.02 
5.90 19.4 405 405 2.71 0.87 4.5 0.08 -0.02 
5.95 19.5 442 442 2.99 0.88 4.9 0.08 -0.02 
8.00 19.7 434 435 2.83 0.85 4.7 0.08 -0.02 
8.05 19.8 447 447 3.03 0.88 4.9 0.08 -0.02 
8.10 20.0 447 447 3.21 0.72 4.8 0.07 -0.02 
8.15 20.2 428 428 3.33 0.78 4.5 0.08 -0.03 
8.20 20.3 393 393 3.01 0.77 4.8 0.06 -0.03 
8.25 20.5 388 388 2.84 0.88 4.7 0.09 -0.03 
8.30 20.7 403 403 2.85 0.71 4.9 0.09 -0.03 
8.35 20.8 393 394 2.95 0.75 4.1 0.08 -0.04 
8.40 21.0 385 385 2.82 0.72 4.4 0.09 -0.04 
8,45 21.2 389 389 2.29 0.82 4.9 0.09 -0.03 
8.50 21.3 398 398 2.59 0.85 3.7 0.07 -0.05 
8.55 21.5 410 410 2.83 0.84 3.1 0.05 -0.08 
8.80 21.7 408 408 2.44 0.80 3.8 0.08 -0.08 
8.85 21.8 454 454 3.00 0.88 4.0 0.08 -0.05 
8.70 22.0 459 459 3.25 0.71 4.3 0.07 -0.04 
8.75 22.1 502 502 3.81 0.72 4.7 0.07 -0.03 
8.80 22.3 541 541 3.95 0.73 5.0 0.07 -0.03 
8.85 22.5 528 528 4.20 0.80 4.9 0.07 -0.03 
8.90 22.8 508 508 3.84 0.78 4.8 0.07 -0.03 
8.95 22.8 488 488 3.41 0.70 3.8 0.05 -0.05 
7.00 23.0 503 503 3.47 0.89 4.0 0.08 r05 

I deg 

7.4 
7.3 
7.3 
7.4 
7.4 
7.4 
7.4 
7.4 
7.4 
7.4 
7.4 
7.4 
7.4 
7.4 
7.5 
7.5 
7.t 
7.C' 

7.fc 
7.fc 

f 

8.0 
8.0 
8.0 
8.0 
6.0 

« 
8.0 
8.0 
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PTF 1 3 . : F--11 • 11-2; 1-91 iZi9 ; At PAGE A 

^TH DEPTH TIP RESISTANCE CORRECTED TIP LOCAL FRICTION FRICTION RATIO PORE PRESSURE P P RATIO DIFF P P RATIO INaiNATIO 
•eters feet Qc tsf Qt tsf Fs tsf Fs/Qc * Pw psi PN/QC t (Pw-Ptil/Qc * I deg 

7.05 23.1 518 518 3.62 0.70 3.7 0.05 -0.05 8.0 
7.10 23.3 519 519 3.92 0.76 3.6 0.05 -0.05 8.0 
7.15 23.5 998 998 3.93 0.79 9.0 0.06 -0.05 6.0 
7.20 23.6 975 973 3.85 0.81 9.1 0.06 -0.05 8.0 
7.25 22.8 993 999 3.77 0.85 9.3 0.07 -0.06 8.0 
7.30 23.9 901 901 3.32 0.83 9.9 0.08 -0.06 8.0 
7.35 29.1 376 376 3.10 0.82 9.9 0.08 -0.06 e.i 
7.W 29.3 369 369 2.95 0.81 9.9 0.09 -0.07 6.0 
7.A5 29.9 333 333 2.77 0.83 9.3 0.09 -0.08 6.1 
7.50 29.6 322 322 2.99 0.77 9.9 0.10 -0.08 8.1 
7.55 29.8 299 299 1.93 0.66 3.8 0.09 -0.11 6.2 
7.60 29.9 318 316 2.08 0.65 3.9 0.09 -0.10 8.0 
7.65 25.1 392 392 0.00 0.00 3.9 0.07 -0.08 8.2 
7.70 25.3 382' 382 2.91 0.63 3.6 0.07 -0.09 8.3 
7.75 25.9 169 169 2.71 1.60 3 0.19 -0.22' 6.3 
7.80 25.6 323 323 2.99 0.77 3.9 0.08 -0.11 6.2 
7.85 25.8 290 290 2.25 0.77 3.7 0. 09 -0.12 6.3 
7.80 25.9 279 279 2.09 0.75 3.8 0.10 -0.12 6.3 
7.95 26.1 266 266 1.89 0.69 9.1 0.11 -0.12 S.-i 
8.00 26.2 267 267 1.63 0.61 3.8 0. 10 -0.13 6.3 

^8.05 26.9 306 306 1.87 0.61 2.9 0.07 -0.19 6.9 
[k.ie 26.6 297 297 2.06 0.69 2.7 0.06 -0.15 8.9 
^.15 26.7 279 279 1.88 0.67 3.0 0.08 -0.15 8.9 

8.20 26.9 260 260 1.86 0.72 3.3 0.09 -0.16 8.9 
8.25 27.1 293 293 1.76 0.73 3.6 0.11 -0.16 8.9 
8.30 27.2 229 229 1.59 0.71 3.7 0.12 -0.18 8.9 
8.35 27.9 219 219 1.98 0.69 3.9 0.13 -0.18 8.9 
8.90 27.6 215 215 1.95 0.68 9.0 0.19 -0.18 8.9 
8.95 27.7 211 211 1.90 0.67 9.3 0.15 -0.18 8.5 
8.50 27.9 213 219 1.96 0.69 9.9 0.15 -0.17 8.6 
8.55 28.1 219 219 1.90 0.65 9.7 0.16 -0.16 8.6 
8.60 28.2 219 219 1.29 0.61 9.9 0.16 -0.16 8.6 
8.65 28.9 235 235 1.20 0.51 5.0 0.15 -0.19 8.6 
8.70 28.5 229 229 1.91 0.62 9.9 0.15 -0.15 8.6 
8.75 28.7 205 205 1.38 0.68 9.9 0.17 -0.17 8.6 
8.80 28.9 215 215 1.38 0.69 5.3 0.18 -0.15 8.6 
8.85 29.0 219 219 1.98 0.67 5.6 0.18 -0.19 8.6 
8.90 29.2 239 239 1.51 0.63 5.6 0.17 -0.13 8.6 
8.95 29.9 299 250 1.61 0.69 6.0 0.17 -0.12 8.6 
9.00 29.5 237 237 1.68 0.71 6.1 0.19 -0.12 8.6 
9.05 29.7 239 239 1.57 0.67 6.2 0.19 -0.12 8.6 
9.10 29.9 233 233 1.68 0.72 6.9 0.20 -0.12 8.6 
9.15 30.0 229 229 1.59 0.71 6.5 0.21 -0.12 8.6 
9.20 30.2 209 210 1.90 0.67 6.9 0.29 -0.12 9.0 
9.25 30.3 219 215 1.37 0.69 7.0 0.29 -0.12 9.0 
9.30 30.5 222 222 1.27 0.57 6.2 0.20 -0.19 9.0 

i|.35 30.7 233 233 1.31 0.57 6.0 0.19 -0.15 9.0 
iP.90 30.8 253 253 1.35 0.59 6.2 0.18 -0.13 9.0 

9.95 31.0 258 258 1.98 0.57 6.2 0.17 -0.13 9.0 
9.50 31.2 265 265 1.59 0.60 6.5 0.18 -0.12 9.0 



T'TFll : F -11 • • 11-21-91 09 : A6 POGE 5 

A 
DEPTH DEPTH TIP RESISTANCE CORRECTO TIP LOCAL FRICTION FRICTION RATIO PORE PRESSURE P P RATIO DIFF P P RATIO 

w 
INaiNATIC 

leters feet Oc tsf Qt tsf Fs tsf Fs/Qc X PH psi Pt</Qc X (Pw-Ph)/Qc X I deg 

9.55 31.3 265 266 1.67 0.63 7.0 0.19 -0.11 9.0 
9.60 31.5 271 271 1.54 0.57 7.1 0.19 -0.10 9.0 
9.65 31.7 284 264 1.48 0.5c' 7.6 0.19 -0.09 9.1 
9.70 31.8 305 305 1.74 0.57 6.9 0.16 -0.10 9.1 
9.75 3c'. 0 286 286 1.66 0.58 7.2 0.18 -0.10 9.1 
9.80 32.2 272 272 1.66 0.61 7.3 0.19 -0.11 9.1 
9.85 32.3 253 253 1.50 0.59 7.5 0.21 -0.11 9.1 
9.90 32.5 224 224 1.27 0.57 7.6 0.25 -0.12 9.1 
9.95 3c'. 6 206 206 1.21 0.59 8.3 0.29 -0.11 9.1 

10.00 32.8 220 220 1.19 0.54 6.6 0.29 -0.09 9.1 
10.05 33.0 239 239 1.36 0.57 6.1 0.24 -0.11 9.1 
10.10 33.1 220 220 1.26 0.58 6.2 0.20 -0.18 9.1 
10.15 33.3 189 169 1.22 0.65 6.2 0.23 -0.21 9.1 
10.20 33.5 188 186 1.16 0.62 6.2 0.24 -0.22 9.1 
10.25 33.6 179 179 1.16 0.66 6.2 0.25 -0.23 9.1 
10.30 33.8 174 174 1.12 0.65 6.2 0.26 -0.24 9.3 
10.35 34.0 160 161 1.06 0.66 4.7 0.21 -0.33 9.3 
10.40 34.1 151 151 1.06 0.70 4.5 0.21 -0.37 9.4 
10.45 34.3 166 166 1.00 0.60 3.9 0.17 -0.36 9.5 
10.50 34.4 178 176 1.04 0.59 3.5 0.14 -0.36 9.6 
10.55 34.6 173 173 0.76 0.44 3.0 0.13 -0.39 A 
10.60 34.8 131 131 0.55 0.42 2.3 0.13 -0.56 w 
10.65 34.9 76 76 0.87 1.14 1.3 0.12 -1.07 
10.70 35.1 33 33 0.85 2.59 1.7 0.37 -2.40 9.6 
10.75 35.3 14 14 0.54 3.98 12.6 6.64 -0.05 9.6 
10.80 35.4 12 13 0.19 1.56 14.5 8.41 1.02 9.6 
10.85 35.6 12 12 0.18 1.55 15.6 9.72 1.75 9.7 
10.90 35.8 12 12 7 7 16.6 10.39 2.34 9.7 
10.95 35.9 11 11 7 7 18.6 12.17 3.70 9.6 

WRITE NUMBER OF RODS USED 



COISJOCO IINJC 

# 
Operator :CftLVIN SELLS 
On Site Loc:F-ll 

CPT Date iZi9:A& 
Cone Used rE'SS 

Job No. : 1 Water table ( feet ) : c! 

Tot . Unit Wt. (avg) : 150 pcf 

DEPTH Qc (avg) Fs iavg) Rf (avg) SIGV SOIL BEHAVIOUR TYPE Eq - Dr PHI SPT Su 
(•eters) (feet) (tsf) (tsf) «) (tsf) «) deg. N tsf 

0.38 1 5.67 0.16 2.79 0.09 clay UNDFKD UNDFD 5 c 
• J 

0.80 2 £.00 0.05 £.50 0.11 clay UNDFND UNDFD 2 .1 
0.95 3 0.00 -0.00 0.00 0.16 undefined UNDFHD UNDFD UDF UNDEFINED 
1.25 9 7.50 0.05 0.69 0.23 sensitive fine grained UNDFND UNDFD 9 .7 
1.55 C 

J 36.00 0.61 1.70 0.27 sandy silt to clayey silt UNDFND UNDFD 14 3.5 
1.65 6 26.67 0.76 2.66 0.32 clayey silt to silty clay UNDFND UNDFD 13 2.6 
£. 15 7 12.67 0.96 J. 66 0.36 silty clay to clay UNDFND UNDFD 6 1.2 
2.95 8 32.33 0.39 1.05 0.90 silty sand to sandy silt 90-50 90-92 10 UNDEFINED 
£.75 9 59.33 0.39 0.56 0.95 sand to silty sand 60-70 9£-99 14 UNDEFINED 
3.05 10 196.00 0.99 0.66 0.99 sand 60-90 99-96 26 IWDEFINED 
3.35 11 111.00 0.75 0.66 0.53 sand to silty sand 70-60 99-96 £7 UNDEFINED 
3.65 1£ 198.50 0.79 0.50 0.57 sand 60-90 99-96 26 UNDEFINED 
3.95 13 £02.17 1.31 0.65 0.62 sand )90 96-96 36 UNDEFINED 
9.£5 19 175.17 0.96 0.55 0.66 sand 60-90 99-96 34 UNDEFINED 
9.55 15 209.67 1.15 0.56 0.70 sand )90 99-96 39 UNDEFINED 
9.65 16 206.00 1.19 0.56 0.75 sand )90 99-96 39 UNDEFINED 

^ 5.15 17 255.63 1.97 0.57 0.79 sand )90 96-96 99 UNDEFINED 
A 5.95 16 909.00 2.71 0.67 0.63 gravelly sand to sand )90 96-96 )50 UNDEFINED 
"5.75 19 916.17 2.92 0.70 0.66 gravelly sand to sand )90 96-98 )S0 UNDEFIO 

6.05 20 917.67 2.71 0.65 0.92 gravelly sand to sand )90 96-96 )S0 IMDEFINED 
6.90 £1 901.66 2.99 0.73 0.97 gravelly sand to sand )90 96-96 )50 UNDEFINED 
6.70 22 916.00 2.70 0.65 1.01 gravelly sand to sand )90 96-96 )S0 UNDEFINED 
7.00 23 511.00 3.75 0.73 1.06 gravelly sand to sand )90 96-96 )50 UNDEFire 
7.35 29 961.19 3.69 0.79 1.10 gravelly sand to sand )90 96-96 }5e IKDEFINQ 
7.65 25 337.17 2.09 0.60 1.15 gravelly sand to sand )90 99-96 )50 UNDEFIO 
7.95 £6 269.63 2.30 0.61 1.19 sand )90 99-96 )50 UNDEFINED 
8.25 27 275.33 1.89 0.67 1.23 sand )98 99-96 >50 UNDEFINED 
6.55 28 215.17 1.96 0.66 1.26 sand 80-90 92-99 91 UNDEFINED 
6.65 29 219.50 1.36 0.62 1.32 sand 60-90 92-99 92 UNDEFI^ 
9.15 30 236.00 1.61 0.68 1.36 sand 60-90 92-99 45 UNDEFINED 
9.95 31 231.50 1.36 0.59 1.91 sand 60-90 92-99 99 UNDEFINED 
9.75 32 279.33 1.61 0.56 1.95 sand )90 92-99 >50 UNDEFINED 
10.05 33 235.67 1.36 0.56 1.99 sand 60-90 92-99 95 UNDEFINED 
10.35 39 165.00 1.17 0.63 1.59 sand 70-60 90-92 35 UNDEFINED 
10.65 35 195.83 0.68 0.60 1.58 . sand 70-80 90-92 26 UNDEFlie 
10.95 36 15.67 -10922.37 -69717.26 1.62 undefined UNDFND UNDFD UDF UNDEFINED 

Dr - fill sands (JaiiolkoHSki et al. 1985) PHI - Robertson and Caipanella 1963 Su: Nk= 10 

Note; For interpretation purposes the PLOTTB CPT PROFILE should be used with the TftBULPTO OUTPUT froi CPTINTRl (v 3,0A) 



File space: 241 • sounding 

Initial Baseline 
Qc Fs Pw Inc 

-2fcl -7.04 -B,7 0.1 

Fl=Start F2=Baseline F3=Continue F4=Printer Off F10=DOS 

3 

Dep 

Qc 0 

Fs -0.00 

PM 0.0 

Inc 0.1 



nELD ACTIVITY LOG SHEET 

Page / of J_ Cconoco) 
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Site: IPM 

Unit: I Operators: /SCAJ 

Froj. Consultant: 

, Start Tune: 38 

, Town: Ch. CfitCo 
..EndTme: tO:o / 

, State: Jo 
S l-» 

^Company; 'X>6.g^ 

Date 
Start 
Time 

End 
Time Location File 

Cone 
Strat. Soil Water 

Mont. 
Well 

Depth 
(ft) 

Hole 
No. 

Reason for Stopping 
1. Tip Pressure 
2. Predetermined Depth 
3. Friction 
4. Inclination 
5. Hydraulic Pressure 

Grouting: 
F - Funnel 
T - Tubing 
D - Downhole Comments 

n^'Zv lO'.ol f'\Z 1^ 37. / / .5. C.U^ oJt 34. / ' 

"»ir/rvw775 
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Conoezro 

Operator :DENNIS WILSON 
On Site Loc;F-13 
Hole No. 1 
Tot. Unit Wt. (avg) ; 150 pcf 

OPT Date 
Cone Used 
Water table 

11-17-91 

( 01 e t e s ) 

09:36 

1. 3 
# 

DEPTH Qc (avg) Fs (avg) Rf (avg) SIGV SOIL BEHflVIGUR TYPE Eq - Dr PHI SPT SPT CSR 
(leters) (feet) (tsf) (tsf) «) (tsf) (X) deg. N N1 

0.25 0.82 0.80 0.03 5.00 0.03 undefined UNDFND UNDFD UDF UDF UNDF 
0.50 1.84 -0.80 0.00 0.00 0.09 undefined UNDFND UNDFD UDF UDF UNDF 
0.75 2.48 0.80 0.02 2.50 0.15 undefined UNDFND UNDFD UDF UDF UNDF 
1.00 3,26 32.00 0.58 l.Bl 0.22 sandy silt to clayey silt UNDFND UNDFD 12 27 UNDF 
1.25 4.10 83.80 1.86 2.25 0.28 silty sand to sandy silt 7fr-e0 44-48 27 >50 >0.5 
1.50 4.92 29.20 0.61 2.06 0.32 sandy silt to clayey silt UNDFND UNDFD 11 20 UNDF 
1.75 5.74 11.20 0.08 0.88 0.38 sandy silt to clayey silt UNDFND UNDFD 4 7 UNDF 
2.00 8.58 9.20 0.05 0.57 0.39 sandy silt to clayey silt UNDFND UNDFD 4 8 UNDF 
2.25 7.38 11.40 0.07 0.61 0.43 sandy silt to clayey silt UNDFND UNDFD 4 7 UNDF 
2.50 8.20 10.40 0.38 3.65 0.48 clay UNDFND UNDFD 10 15 UNDF 
2.75 9.02 22.80 0.89 3.91 0.50 silty clay to clay UNDFND UNDFD 15 21 UNDF 
3.00 9.84 24.20 0.44 1.81 0.54 sandy silt to clayey silt UNDFND UNDFD 9 13 UNDF 
3.25 10.88 35.80 0.32 0.91 0.57 silty sand to sandy silt 40-50 38-40 11 15 .18 
3.50 11.48 75.00 0.83 0.84 0.81 sand to silty sand 80-70 40-42 18 23 .24 
3.75 12.30 78.80 0.82 0.81 0.84 sand to silty sand 60-70 40-42 18 23 .24 
4.00 13.12 88.20 0.53 0.78 0.88 sand to silty sand 80-70 40-42 18 20 .21 
4.25 13.94 103.00 0.80 0.77 0.72 sand to silty sand 70-80 42-44 25 30 .32 
4.50 14.78 182.20 1.17 0.72 0.75 sand 80-90 44-48 31 38 >^ 
4.75 15.5{) 211.80 1.51 0.71 0.79 sand >90 44-48 41 48 m 
5.00 18.40 202.40 1.83 0.80 0.82 sand 80-90 44-48 39 43 >w 
5.25 17.22! 190.80 1.50 0.78 0.88 sand 80-90 44-48 37 40 >0.5 
5.50 18.0^1 238.40 1.92 0.81 0.89 sand >90 44-48 45 48 >0.5 
5.75 18.8(. 230.80 1.62 0.79 0.93 sand )90 44-48 44 48 >0.5 
8.00 19.89 301.40 3.08 1.02 0.97 sand )90 44-48 >50 >50 >0.5 
8.25 20.51 375.20 3.92 1.05 1.00 sand )90 48-48 >50 >50 >0.5 
8.50 21.33 488.80 8.14 1.28 1.04 sand )90 48-48 >50 >50 >0.5 
6.75 22.15 510.00 5.35 1.05 1.07 sand >90 48-48 >50 >50 >0.5 
7.00 22.97 440.00 8.81 1.55 1.11 sand to silty sand >90 48-48 >50 >50 >0.5 
7.25 23.79 483.40 7.08 1.52 1.15 sand )90 48-48 >50 >50 >0.5 
7.50 24.81 438.80 8.10 1.40 1.18 sand )90 48-48 >50 >50 >0.5 
7.75 25.43 425.00 5.98 1.40 1.22 sand )90 48-48 >50 >50 >0.5 
8.00 28.251 499.80 7.78 1.58 1.25 sand >90 48-48 >50 >50 >0.5 
8.25 27.07 502.20 10.21 2.03 1.29 sand to silty sand >90 48-48 >50 >50 >0.5 
8.50 27.89 438.80 8.04 1.87 1.33 sand to silty sand >90 46-48 >50 >50 >0.5 
8.75 28.71 378.40 5.48 1.44 1.38 sand >90 44-48 >50 >50 >0.5 
9.00 29.53: 401.60 5.70 1.42 1.40 sand >90 44-48 >50 >50 >0.5 
9.25 30.3Si 350.80 4.08 1.18 1.43 sand >90 44-48 >50 >50 >0.5 

9.50 31.17 386.20 4.84 1.32 1.47 sand >90 44-48 >50 >50 >0.5 

Dr - ftll sands (JaiiolkoHski et al. 1985) PHI - Robertson and Caopanella 1983 CSR: Seed et al. 1983 - >1=7.5 

Note: For interpretation purposes the PLOTTED CPT PROFILE should be used with the TABULflTED OUTPUT froi CPTINTRl (v 3.W) 



CoT-kocro Irifrr-

^perat or ;DENNIS WILSON On Site Loc;F-13 Page No. iE! 

DEPTH Qc (avg) Fs (avg) Rf (avg) SIGV SOIL BEHftVIOUR TYPE Ep - Dr PHI SPT SPT CSR 
(leters) (feet) (tsf) (tsf) (%) (tsf) (t) deg. N N1 

9.75 31.99 255.6e 2.88 1.13 1.51 sand 8e-9e 4^-^ 49 48 18.5 
ie.ee 32.81 279.ee 2.85 e. 74 1.54 sand 88-90 42-44 )5e 44 18.5 
ie.2s 33.63 382.4e 3.87 1.81 1.58 sand )90 44-46 158 )58 )8.5 
ie.se 34.45 378.88 3.75 0.99 1.61 sand 198 44-46 )5e )50 )0.5 
ie.75 35.27 313.28 2.89 0.92 1.65 sand )90 42-44 )50 47 )0.5 
ii.ee 36.e9 189.68 1.83 0.94 1.68 sand to silty sand 60-70 38-40 26 28 .21 
11.25 36.91 11.48 -6553.54 57487.18 1.72 undefined UNOFND UNDFD UDF UDF UNDF 

Dr - nil sands (JaiiolkoHski et al. 1985) PHI - Robertson and Caipanelia 1983 CSR; Seed et al. 1983 - «=7.5 

**** Note: For interpretation purposes the PLOHED CPT PROFILE should be used mth the TRBULnTED OUTPUT froi CPTIMTRl (v 3.W) 



SOUNDING DOTfi IN FILE CPTF13 

OPERftTOR : DENNIS WILSON 

-J CONE ID : 36A 

• Conoco, Inc. 

11-17-91 09:36 

LOCftTION : F-13 

JOB No. : 1 

J 

DEPTH DEPTH TIP RESISTPNCE CORRECTED TIP LOCflL FRICTION FRICTION RATIO PORE PRESSURE P P RATIO DIF P P RATIO INaiNATION 
eters feet Qc tsf Ot tsf Fs tsf Fs/Qc % PH psi PH/DC * (Pw-Phl/Qc i I deg 

eline -295 -2,88 -5,6 8.8 

8.05 0.a 1 1 8.84 £.67 0.3 1.45 1.45 8.8 
e.ie e.3 2 2 0.85 2.75 8.3 1.82 1.82 8.1 
8.15 8.5 1 1 8.85 3.56 8.3 1.32' 1.32 8.1 
8.28 8.7 8 8.81 26.88 8.3 44.62 44.62 8.2 

8.25 8.6 -I -1 -8.88 8.58 8.2 -2.46 -2.46 8.8 
8.38 1.8 -1 -1 -8.88 8.58 0.2 -2.46 -2.46 8.8 

8.35 1.1 -8 -8 -8.00 8.78 8.2 -4.14 -4.14 8.8 

8.48 1.3 -1 -1 10.80 8.47 8.3 -2.99 -2.99 8.8 

8.45 1.5 -1 -1 -8.88 8.53 0.2 -2.76 -2.76 8.8 

8.58 1.6 8 8 -8.88 -7.80 8.6 99.96 99.96 8.1 

8.55 l.B -8 -8 -8.81 15.50 8.6 -49.99 -49.99 8.1 

8.68 2.8 8 8 -0.84 •) 8.6 1 1 M 
8.65 2.1 8 8 8.86 26.68 8.4 13.18 13.18 w 
8.78 2.3 3 3 8.08 8.16 8.5 1.39 1.39 

8.75 2.5 1 1 8.09 5.77 8.4 1.97 1.97 8.8 

8.88 2.6 6 8.34 4.27 8.5 8.44 8.44 8.8 

8.65 2.6 66 66 8.68 8.91 -8.0 -8.88 -0.88 8.8 

8.98 3.8 51 51 8.66 1.35 8.1 8.82 8.82 8.8 

8.95 3.1 23 23 8.55 2.37 1.8 8.38 8.30 8.8 

1.88 3.3 12 12 0.73 5.98 3.4 2.00 2.88 8.8 

1.85 3,4 38 38 1.32 4.45 6.7 1.61 1.61 8.1 

1.10 3.6 94 94 2.19 2.33 -2.3 -0.16 -8.16 8.1 

1.15 3.6 136 136 2.73 2.00 8.9 0.05 8.85 8.1 

1.28 3.9 110 118 1.95 1.77 8.2 8.82 8.82 8.1 

1.25 4.1 46 46 1.21 2.53 1.2 8.16 8.16 8.8 

1.38 4.3 42 42 8.69 1.64 -2.8 -0.34 -0.34 8.8 

1.35 4.4 33 33 0.97 2.96 -4.8 -0.66 -0.66 8.8 

1.48 4.6 38 38 8.76 2.53 -8.4 -0.18 -0.18 8.8 

1.45 4.6 26 26 8.47 1.62 -4.4 -1.21 -1.21 0.8 

1.58 4.9 15 15 8.15 1.00 -2.4 -1.19 -1.19 8.8 

1.55 5.1 12 12 8.18 0.66 1.1 8.64 8.64 8.8 

1.60 5.2 11 11 0.86 0.72 8.9 8.68 8.68 8.8 

1.65 5.4 6 6 0.06 0.61 1.3 1.14 1.14 8.8 

1.78 5.6 6 6 8.86 8.96 1.2 1.13 1.13 8.8 

1.75 5.7 17 17 8.86 8.36 1.2 8.51 8.51 8.8 

1.68 5.9 12 12 8.85 8.41 1.6 0.97 0.97 8.8 

1.65 6.1 18 18 8.86 8.57 1.6 1.15 1.15 M 
1.98 6.2 6 6 8.84 8.53 1.6 1.56 1.51 m 
1.95 6.4 7 7 0.85 8.69 1.9 1.87 1.72 IW 
2.08 6.6 9 18 0.86 8.68 2.2 1.64 1.46 8.8 



] 
CPTF13 F-13 : 11-17-91 09:36 PftGE 2 

^VDEPTII DEPTH TIP RESISTWCE CORRECTED TIP LOCW. FRICTION FRICTION RATIO PORE PRESSURE P P RATIO DIFF P P RATIO INCLINATIO 
•eters feet Qc tsf Ot tsf Fs tsf Fs/Qc i Pw psi Pw/Qc * (P»rPh)/Qc X I deg 

J 

J 

2.05 6.7 12 12 0.05 0.44 1.8 1.11 0.94 0.0 
2.10 6.9 12 12 0.09 0.77 1.7 1.05 0.83 0.0 
2.15 7.1 11 11 0.09 0.83 1.9 1.22 0.94 0.1 
2.20 7.2 10 10 0.07 0.62 2.3 1.57 1.23 0.2 
2.25 7.4 12 12 0.05 0.42 2.3 1.32 0.99 0.2 
2.30 7.5 16 16 0.13 0.82 2.2 1.02 0.73 0.2 
2.35 7.7 11 11 0.16 1.55 2.5 1.60 1.15 0.2 
2.40 7.9 6 6 0.32 5.07 3.5 4.08 3.18 0.2 
2.45 8.0 10 11 0.60 5.69 4.3 2.97 2.39 0.2 
2.50 8.2 9 9 0.67 7.33 4.5 3.53 2.80 0.2 
2.55 8.4 15 15 0.46 3.13 4.3 2.08 1.59 0.2 
2.S0 8.5 19 19 0.48 2.52 2.5 0.97 0.56 0.2 
2.b5 8.7 29 29 0.83 2.89 1.7 0.42 0.14 0.2 
2.70 8.9 30 30 1.35 4.54 1.2 0.30 0.01 0.2 
2.75 9.0 21 21 1.34 6.34 -0.7 -0.25 -0.68 0.2 
2.80 9.2 22 22 0.76 3.43 -1.7 -0.54 -0.98 0.2 
2.85 9.4 29 28 0.44 1.56 -2.0 -0.50 -0.86 0.2 
2.90 9.5 26 26 0.41 1.55 -2.4 -0.64 -1.05 0.2 
2.95 9.7 21 21 0.33 1.60 -2.0 -0.70 -1.24 0.2 
3.00 9.8 23 23 0.25 1.09 -1.5 -0.48 -1.00 0.2 
3.05 10.0 27 26 0.24 0.91 -1.0 -0.28 -0.74 0.2 
3.10 10.2 37 37 0.30 0.82 -0.7 -0.14 -0.49 0.2 
3.15 10.3 37 37 0.35 0.94 -0.4 -0.07 -0.43 0.2 
3.20 10.5 35 35 0.34 0.98 0.0 0.00 -0.40 0.2 
3.25 10.7 42 42 0.39 0.94 0.6 0.10 -0.24 0.2 
3.30 10.8 62 62 0.50 0.82 1.2 0.14 -0.10 0.2 
3.35 11.0 74 74 0.59 0.80 i • 0 0.18 -0.03 0.2 
3.40 11.2 80 80 0.69 0.86 2.3 0.21 0.01 0.2 
3.45 11.3 80 80 0.71 0.89 2.9 0.26 0.06 0.2 
3.50 11.5 79 79 0.66 0.84 3.4 0.31 0.09 0.2 
3.55 11.6 82 82 0.56 0.69 0.34 0.12 0.2 
3.60 11.8 86 86 0.68 0.80 4.0 0.34 0.13 0.2 
3.85 12.0 74 74 0.65 0.87 3.6 0.35 0.10 0.2 
3.70 12.1 71 71 0.60 0.85 4.0 0.40 0.13 0.2 
3.75 12.3 70 70 0.62 0.89 4.3 0.44 0.16 0.2 
3.80 12.5 67 67 0.61 0.91 4.5 0.48 0.18 0.2 
3.85 12.6 58 58 0.52 0.89 4.6 0.57 0.21 0.2 
3.90 12.8 64 64 0.45 0.70 4.8 0.54 0.21 0.2 
3.95 13.0 70 70 0.50 0.72 2.5 0.26 -0.05 0.2 
4.00 13.1 82 82 0.59 0.72 3.2 0.28 0.01 0. c 
4.05 13.3 83 83 0.65 i79 3.5 0.31 0.03 0.2 
4.10 13.5 93 93 0.69 0.75 4.0 0.31 0.06 0.2 
4.15 13.6 102 102 0.81 0.80 4.4 0.31 0.08 0.2 
4.20 13.8 113 114 0.86 0.75 0 0.30 0.09 0., 
4.25 13.9 124 124 0.98 0.79 5.0 0.29 0.09 0.< 
4.30 14.1 154 154 1.19 0.77 5.4 0.25 0.09 0. 
4.35 14.3 159 159 1.32 0.83 5.5 1.25 0.09 0.. 
4.40 14.4 159 159 0.99 0.62 5.6 0.25 0.09 0. 
4.45 14.6 160 160 1.07 0.67 0.26 0.09 0.. 
4,50 14.8 179 179 1.30 0.73 5.1 0.21 0.06 0. 



CPTF13 : F -13 • • 11-17-91 09 :36 PftGE 3 

DEPTH DEPTH TIP RESISTWCE CORRECTED TIP LDCflL FRICTION FRICTION RATIO PORE PRESSURE P P RATIO 
•eters feet Qc tsf Ot tsf Fs tsf Fs/Qc i PH psi PH/QC * 

4.55 14.9 204 204 1.49 0.73 5.5 0.19 
0.21 4.60 15.1 201 201 1.31 0.65 5.6 
0.19 
0.21 

4.65 15.3 225 225 1.27 0.57 5.6 
4.5 

0.19 
4.70 15.4 201 201 1.60 0.60 

5.6 
4.5 0 16 

4.75 15.6 226 226 1.66 0.62 3.3 
Va iU 

0 10 
4.60 15.7 211 211 1.82 0.67 3.4 

V» i V 

0.12 
4.65 15.9 192 192 1.54 0.60 0 14 
4.90 16.1 191 191 1.42 0.74 4.5 0.17 
4.95 16.2 206 206 1.59 0.77 4.6 0.17 
5.00 16.4 212 212 1.76 0.63 5.1 0.17 
5.05 16.6 197 197 1.70 0.66 5.4 0.20 
5.10 16.7 163 163 1.56 0.65 5.6 0.22 

0.23 5.15 16.9 163 163 1.39 0.76 c 0 
0.22 
0.23 

5.20 17.1 167 167 1.34 0.72 5.6 0.22 
0.21 5.25 17.2 204 204 1.49 0.73 6.0 
0.22 
0.21 

5.30 17.4 220 220 1.62 0.74 6.2 0.20 
5.35 17.6 230 230 1.75 0.76 6.4 0.20 

0.19 5.40 17.7 246 246 2.01 0.61 6.4 
0.20 
0.19 

5.45 17.9 251 251 2.15 0.66 6.6 0.19 
5.50 16.0 235 235 2.08 0.66 6.6 0.21 
5.55 16.2 226 226 1.93 0.65 6.6 0.22 
5.60 16.4 224 224 1.90 0.65 6.9 0.22 
5.65 16.5 226 226 1.53 0.66 7.0 0.22 
5.70 16.7 226 227 1.72 0.76 7.1 0.23 
5.75 16.9 252 252 2.03 0.61 0.17 
5.60 19.0 270 270 2.43 0.90 6.3 0.17 
5.65 19.2 294 294 2.79 0.95 6.6 0.17 
5.90 19.4 315 315 3.22 1.02 7.1 0.16 
5.95 19.5 319 319 3.46 1.06 7.4 0.17 
6.00 19.7 309 309 3.42 1.11 7.5 0.17 
6.05 19.6 326 326 3.40 1.05 7.7 0.17 
6.10 20.0 346 349 3.66 1.05 7.6 0.16 
6.15 20.2 370 370 3.61 0.96 7.6 0.15 
6.20 20.3 369 389 4.02 1.03 7.7 0.14 
6.25 20.5 443 443 4.93 1.11 7.6 0.13 
6.30 20.7 462 463 5.33 1.15 1 • D 0.12 
6.35 20.6 459 460 5.49 1.20 7.5 0.12 
6.40 21.0 501 501 6.10 1.22 7.7 0.11 
6.45 21.2 514 514 6.66 1.34 7.4 0.10 
6.50 21.3 496 496 6.69 1.36 7.6 0.11 
6.55 21.5 466 466 6.55 1.35 7.2 0.11 
6.60 21.7 512 512 7.01 1.37 7.0 0. 10 
6.65 21.6 541 541 7.23 1.34 6.4 0.09 
6.70 22.0 509 509 0.05 0.01 6.1 0.09 
6.75 22.1 502 503 5.92 1.16 0.06 
6.60 22.3 156 156 6.00 3.85 5.7 0.26 
6.65 22.5 525 525 6.43 1.23 4.9 0.07 
6.90 22.6 510 510 6.74 1.32 0.06 
6.95 22.6 496 496 7.14 1.44 4.5 0.06 
7.00 23.0 513 514 7.74 1.51 4.5 0.06 

DIFF P P RATIO INCLV 
(Pt»-Ph)/Qc X I deg 

0.06 0.2 
0.07 0.2 
0.06 0.2 
0.02 0.2 
-0.03 0.2 
-0.03 0.2 
-0.02 0.2 
0.00 0.2 
0.01 0.2 
0.02 0.2 
0.03 0.2 
0.04 0.2 
0.04 0.5 
0.04 0.5 
0.04 0.5 
0.04 0.5 
0.05 0.5 
0.04 0.5 
0.04 0.5 
0.05 0.5 
0.05 0.5 
0.05 
0.05 • 
0.05 w 
0.01 0.5 
0.02 0.5 
0.03 0.5 
0.03 0.5 
0.03 0.5 
0.04 0.5 
0.04 0.5 
0.04 0.5 
0.03 0.5 
0.03 0.5 
0.02 0.5 
0.02 0.5 
0.02 0.9 
0.02 1.0 
0.01 1.0 
0.01 
CI fli 

1.0 
1 a Va VI 

0.00 
la V 

1.0 
-0.01 1.0 
-0.01 1.0 
-0.02 1.0 
-0.06 1.0 
-0.03 
-0.04 m 
-0.04 
-0.04 1.2 



CPTF13 : F-13 11-17-91 09:36 PfiGE 

jEPTH DEPTH TIP RESISTANCE CORRECTED TIP LOCAL FRICTION FRICTION RATIO PORE PRESSURE P P RATIO DIF P P RATIO INCLINATION 
Iters feet Qc tsf Bt tsf Fs tsf Fs/Qc * Px psi P»«/Qc * (PtrPhl/Qc * I deg 

7.05 23.1 999 995 8.09 1.69 9.9 0.07 -0.09 1.3 
7.10 23,3 967 967 7.33 1.57 5.0 0.06 -0.09 1.2 
7.15 23.5 950 950 6.69 1.52 9.9 0.06 -0.09 1.9 
7.20 23.6 971 971 6.69 1.92 5.0 0.06 -0.09 1.0 
7.25 23.6 935 935 6.35 1.96 9.7 0.06 -0.05 1.2 
7.30 23.9 920 920 5.72 1.36 9.9 0.06 -0.06 1.3 
7.35 29.1 926 928 5.52 1.29 9.3 0.07 -0.06 1.2 
7.ii0 29.3 932 932 5.65 1.35 3.9 0.07 -0.07 1.9 
7.« 29. A 959 959 6.53 1.99 9.0 0.06 -0.06 1.3 
7.50 29.6 999 999 6.66 1.53 9.3 0.07 -0.06 1.3 
7.55 29.6 917 917 6.96 1.55 9.3 0.07 -0.07 1.5 
7.60 29.9 929 929 6.29 1.95 9.2 0.07 -0.07 1.9 
7.65 25.1 939 939 6.50 1.50 9.2 0.07 -0.07 1.5 
7.70 25.3 925 925 5.16 1.22 9.1 0.07 -0.07 1.6 
7.75 25.9 920 920 5.90 1.29 9.2 0.07 -0.07 1.3 
7.60 25.6 990 990 5.62 1.28 3.9 0.06 -0.07 1.6 
7.85 25.6 991 991 6.99 1.92 3.9 0.06 -0.07 1.5 
7.90 25.9 517 517 8.91 1.63 9.2 0.06 -0.06 1.5 
7.95 26.1 529 529 6.63 1.67 9.6 0.06 -0.06 1.5 
6.00 26.2 521 522 9.07 1.79 9.9 0.07 -0.05 1.5 
6.05 26.9 599 599 9.60 1.75 5.2 0.07 -0.05 1.5 
8,10 26.6 971 971 9.82 2.08 5.2 0.06 -0.06 1.5 
|.15 26.7 536 536 10.53 1.96 5.5 0.07 -0.05 1.6 
p. 30 26.9 952 952 10.76 2.39 5.5 0.09 -0.06 1.6 
6.25 27.1 503 503 10.32 2.05 5.5 0.06 -0.05 1.6 
6.30 27.2 969 969 9.67 1.96 5.5 0.06 -0.05 1.6 
8.35 27.9 995 995 6.60 1.96 5.5 0.09 -0.06 1.6 
6.40 27.6 932 932 8.83 1.66 5.5 0.09 -0.06 1.6 
6.A5 27.7 903 903 7.29 1.61 5.2 0.09 -0.07 1.6 
6.50 27.9 385 365 6.92 1.67 9.8 0.09 -0.09 1.7 
8.55 26.1 366 366 5.73 1.55 9.6 0.09 -0.09 1.8 
6.60 28.2 392 392 5.37 1.37 9.9 0.06 -0.10 1.6 
6.65 26.9 366 366 5.65 1.96 3.9 0.07 -0.11 1.9 
6.70 26.5 399 399 9.61 1.32 3.3 0.07 -0.13 1.7 
6.75 26.7 397 397 5.99 1.50 3.5 0.06 -0.11 2.0 
8.60 26.9 966 966 5.97 1.22 3.9 0.05 -0.10 1.9 
8.65 29.0 951 951 6.69 1.52 3.5 0.06 -0.10 1.9 
6.90 29.2 375 375 5.92 1.56 3.3 0.06 -0.13 2.0 
6.95 29.9 362 363 5.36 1.96 3.5 0.07 -0.13 2.1 
9.00 29.5 333 333 9.92 1.33 3.0 0.07 -0.15 2.0 
9.05 29.7 319 319 3.79 1.19 2.6 0.06 -0.17 2.0 
9.10 29.9 313 313 3.27 1.05 2.2 0.05 -0.19 2.1 
9.15 30.0 350 350 3.67 1.05 1.6 0.09 -0.16 2.1 
9.20 30.2 399 399 9.70 1.19 1.9 0.03 -0.17 2.1 
9.25 30.3 383 383 9.99 1.29 1.3 0.02 -0.17 2.1 
9.30 30.5 366 366 5.19 1.92 1.2 0.02 -0.16 2.1 
9.35 30.7 922 922 9.90 1.16 1.2 0.02 -0.16 2.1 

30.6 916 916 5.16 1.29 1.0 0.02 -0.17 2.1 i 31.0 339 339 9.69 1.38 0.6 0.01 -0.22 2.1 
9.50 31.2 296 296 9.25 1.99 0.6 0.01 -0.25 2.1 



:PTF13 ; F -13 • • 11-17-91 09; 36 PftGE 5 

DEPTH DEPTH TIP RESISTPNCE CORRECTED TIP LOCflL FRICTION FRICTION RATIO PORE PRESSURE P P RATIO DIFF P P RATIO INC 
leters feet Qc tsf Qt tsf Fs tsf Fs/Qc * PM psi Pw/Qc % (Pw-Phl/Qc i 

9.55 31.3 290 290 3.34 1.15 0.3 0.01 -0.27 2.1 
9.80 31.5 283 283 3.12 1.10 -0.3 -0.01 -0.29 2.1 
9.65 31.7 261 261 2.99 1.14 -0.7 -0.02 -0.33 2.1 
9.70 31.8 228 228 2.60 1.14 -0.8 -0.02 -0.38 2.1 
9.75 32.0 216 216 2.35 1.09 -0.9 -0.03 -0.40 2,1 
9.80 32.2 241 241 1.49 0.62 -1.4 -0.04 -0.38 2.1 
9.85 32.3 241 241 1.50 0.62 -1.8 -0.05 -0.39 2.7 
9.90 32.5 285 285 1.95 0.69 2.6 0.07 -0.22 2.8 
9.95 32.6 307 307 2.46 0.80 1.1 0.03 -0.24 2.8 
10.00 32.8 321 321 2.87 0.89 1.5 0.03 -0.23 2.8 
10.05 33.0 355 355 3.40 0.96 2.4 0.05 -0.19 2.8 
10.10 33.1 383 383 J. "Jb 1.04 3.1 0.06 -0.16 2.8 
10.15 33.3 396 396 4.37 1.10 3.7 0.07 -0.15 2.9 
10.20 33.5 394 394 4.03 1.02 3.8 0.07 -0.15 2.9 
10.25 33.6 384 384 3.59 0.94 3.5 0.07 -0.16 2.9 
10.30 33.8 386 386 3.60 0.93 2.9 0.05 -0.17 2.9 
10.35 34.0 366 366 3.75 1.02 2.4 0.05 -0.19 2.9 
10.40 34.1 368 368 3.77 1.03 2.0 0.04 -0.20 2.9 
10.45 34.3 386 386 3.78 0.98 1.6 0.03 -0.20 2.9 
10.50 34.4 388 388 3.83 0.99 0.6 0.01 -0.22 2.9 
10.55 34.6 365 365 3.85 1.06 0.3 0.01 -0.24 2.9 
10.60 34.8 333 333 3.55 1.06 -0.2 -0.00 -0.27 
10.65 34.9 314 314 2.85 0.91 -0.5 -0.01 -0.30 
10.70 35.1 291 291 2.20 0.76 -1.1 -0.03 -0.34 W 
10.75 35.3 263 263 1.98 0.75 -1.5 -0.04 -0.39 2.9 
10.80 35.4 249 249 0.95 0.38 -1.5 -0.04 -0.41 2.9 
10.85 35.6 183 183 1.27 0.70 -2.7 -0.11 -0.61 2.9 
10.90 35.8 69 69 1.53 2.20 -0.1 -0.01 -1.34 3.2 
10.95 35.9 30 30 1.04 3.48 -0.1 -0.01 -3.13 3.2 
11.00 36.1 17 17 0.37 2.19 2.3 0.98 -4.56 3.4 
11.05 36.3 13 13 0.10 0.77 3.5 1.91 -5.18 3.4 
11.10 36.4 12 12 0.08 0.65 4.1 2.46 -5.42 3.4 
11.15 36.6 11 11 0.06 0.59 4.5 2.95 -5.74 3.4 
11.20 36.7 11 11 0.07 0.61 4.9 3.30 -5.65 3.4 
11.25 36.9 10 10 1 7 5.3 3.73 -5.67 3.4 
11.30 37.1 10 10 7 7 5.8 4.29 -5.66 3.4 

WRITE NUMBER OF RODS USED 



I. .Ili* 

FIELD ACTIVITY LOG SHEET 

Igc _J_ of 
Cconoco) 

Kation: • |. C->~0(c\ , Start Time: End Time: S 

te: .A 9o , Town: tS c; \-i ' c o- p , State; X N» 

nit: f Operators: I IS 

oj. Consultant: L OM'-SV.J I Company: 

Date 
Start 
Time 

End 
Time Location File 

Cone 
Strat. Soil Water 

Mont. 
Well 

Depth 
(ft) 

Hole 
No. 

Reason for Slopping 
1. Tip Pressure 
2. Predetermined Depth 
3. Friction 
4. Inclination 
5. Hydraulic Pressure 

Grouting: 
F - Funnel 
T - Tubing 
D - Downhole Comments 
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SOUNDING DfiTft IN FILE CPT6& 11-19-91 08:01 

ROTOR COLVIN SELLS LOCftTION G-06 

CONE ID ; £93 JOB • 

0
 

Z
 1 

C 0 n Q c 0 I nc • 

DEPTH LtPTri 1 •K' RESISTPNCE CORRECTED Tip JXPr. FRICTION F RICTIGN RflTIO TORE PRESSURE P P RflTIO DIFF P P RATIO INaiNfiTIC 
leters feet Qc tsf Qt tsf Fs ts^ Fs/Qc % P'w psi -•H/QC i (Pw-PM/fc i I deg 

Baseline -261 -7.04 -8.9 0.2 

0.05 0.2 0 -0 0.00 0 -0.1 r. 0.1 
0. 10 0.3 1 1 0.00 0.06 -0.2 -2.59 -2.59 0.1 
0.15 0.5 ; 1 

I 0.00 0.00 -0.2 -1.97 -1.97 0.1 
0.E0 0.7 1 1 0.00 0.00 -0.2 -2.39 -2.39 0.1 
0.£5 0.8 0 0 0.00 3.00 -0.2 -10.34 -i0.:vt 0.1 
0.30 1.0 0 0 0.01 16.00 -0..2 -31.03 -31.03 0.; 
0.35 1.1 -0 -0 0.01 -17.00 0.1 -24.13 -24.13 e.i 
0.i0 1.3 -0 -0 0.01 -17.00 0.2 -27.58 -27.58 0.1 
0.45 1.5 -0 -0 0.01 -17.00 0.1 -24.13 -24.13 0.1 
0.S0 1.6 -0 -0 0.01 -17.00 0.1 -24.13 -24.13 0.1 
0.55 1.8 -0 -0 0.01 -17.00 0.1 -24.13 -24.13 0.1 

^^0.&0 2.0 -0 -0 0.01 -8.50 0.3 -22.41 -22.41 0.1 
^P.B5 2.1 -0 -0 0.01 -16.00 0.5 -79.2-9 -79.29 0.2 

0.70 2.5 -0 -0 0.01 -17.00 0.5 -79.29 -79.29 0.1 
0.75 2.5 -0 -0 0.01 -17.00 0.5 -82.74 -82.74 0.1 
0.60 2.6 1 1 0.01 2.36 0.5 6.16 6.16 0.1 
0.85 2.8 1 1 0.02 1.62 0.6 3.85 3.65 0.1 
0.60 3.0 2 2 0.02 1.05 0.7 2.59 2.59 0.1 
0.95 3.1 1 1 0.03 2.17 1.0 5.75 5.75 0.1 
1.00 3.3 X 2 0.15 7.44 0.9 3.02 3.02- 0.1 
1.05 3.4 4 4 0.06 1.45 1.1 1.85 1.85 0.2 
1.10 3.6 13 13 0.41 3.04 1.4 0.78 0.78 0.1 
1.15 3.8 31 31 0.43 1.36 1.2 0.27 0.27 0.1 
1.20 3.9 36 36 0.62 1.71 1.7 0.33 0.33 0.1 
1.25 4.1 29 29 0.52 1.83 1.6 0.41 0.41 0.1 
1.30 4.3 28 28 0.42 1.46 2.1 0.53 0.53 0.1 
1.35 4.4 29 29 0.23 0.81 1.3 0.:^ 0.34 0.1 
1.40 4.6 33 33 0.26 0.78 1.7 0.38 0.38 0.1 
1.45 4.8 39 39 0.26 0.67 1.7 0.31 0.31 0.1 
1.50 4.9 47 47 0.22 0.47 1.9 0.28 0.28 0. 1 
1.55 5.1 56 56 0.40 0.72 2.1 0.27 0.27 0.2 
1.60 5.2 58 58 0.43 0.74 2.1 0.26 0.26 0.2 
1.65 5.4 46 46 0.35 0.76 2.4 0.37 0.37 0.2 
1.70 5.6 33 33 0.42 1.25 2.5 0.55 0.55 0.2 
1.75 5.7 24 24 0.57 2.34 2.8 0.83 0.83 0.2 
1.80 5.9 14 14 0.67 4.80 3.1 1.59 1.59 0.2 

6.1 9 9 0.69 7.81 3.2 2.56 2.56 0.2 
B 1.90 6.2 7 9 0.69 9.39 10.9 10.66 10.59 0.2 

1.95 6.4 13 13 0.48 3.75 5.0 2.85 2.77 0.2 
2.00 6.6 33 33 0.31 0.93 -2.7 -0.60 -0.65 0.2 



CPTG& : G-IZI& 

leters feet Qc tsf 

£.05 t.7 42 
2.10 6.9 49 
2.15 7.1 49 
2.20 7.2 55 
2.25 7.4 64 
2.30 7.5 61 
2.35. 7.7 99 
2.40 7.9 111 
2.45 6.0 124 
2.50 8.2 126 
2.55 6.4 127 
2.60 6.5 136 
2.65 8.7 131 
2.70 8.9 123 
2.75 9.0 125 
2.60 9.2 133 
2.65 9.4 147 
£.90 9.5 152 
2.95 9.7 146 
3.00 9.6 142 
3.05 10.0 154 
3.10 10.2 166 
3.15 10.3 190 
3.20 10.5 226 
3.25 10.7 216 
3.38 10.8 240 
3.35 11.0 245 
3.40 11.2 256 
3.45 11.3 264 
3.50 11.5 274 
3.55 11.6 269 
3.60 11.8 281 
3.65 12.0 279 
3.70 12.1 307 
3.75 12.3 311 
3.00 12.5 312 
3.65 12.6 340 
3.90 12.8 331 
3.95 13.0 324 

13.I 310 
4.05 13.3 315 
4.10 13.5 350 
4.15 13.6 386 
4.20 13.6 406 
4.25 13.9 381 
4.30 14.1 382 
4.35 14.3 403 
4.40 14.4 390 
4.45 14.6 397 
4.50 14.8 409 

• 11-19-91 0S: 01 PftGE £ 

ED TIP LOCflL FRICTIOK FRICnWV RATIO PORE PRESSURE P P RATIO DIF P P RATIO INCLoiw 
tsf Fs tsf Fs/Qc S Pw psi F'w/Qc % (Pw-Ph)/Qc X I deg 

42 0.27 0.62 -0.2 -0.03 -0.06 0.2 49 0.32 0.66 2.8 0.41 0.36 0.2 49 0.34 0.69 3.2 0.46 0.40 0.2 55 0.38 0.69 3.3 0.44 0.37 0.2 
64 0.44 0.66 3.4 0.38 0.32' 0.2 
81 0.54 0.67 3.3 0.29 0.23 0.2 
99 0.65 0.65 3.2 0.23 0.18 0.C 
111 0.71 0.64 3.3 0.21 0.16 0.2 
124 0.65 0.52 3.3 0.19 0.14 0.2 
128 0.73 0.57 3.4 0.19 0.14 0.2 
127 0.82 0.64 3.7 0.21 0.15 0.2 
136 0.94 0.69 3.7 0.19 0.14 0.2 
131 0.92 0.70 3.7 0.C'0 0,14 0.2 
123 0.62 0.67 3.7 0.22 0.25 0.2 
125 0.79 0.63 3.7 8.21 0.14 0.2 
133 0.61 0.61 3.8 0.21 0.13 0.2 
147 0.88 0.60 3.8 0.19 0.12 0.2 
152 0.91 0.60 3.8 0.18 0.11 0.2 
148 0.86 0.58 3.9 0.19 0.12 0.2 
142 0.78 0.55 4,1 0.22 0.12 0.2 
15^ 0.82 0.52 4.2 0.19 0.12 0.2 
166 0.81 0.49 4.2 0.16 0.10 A 
191 1.06 0.56 4.2 0.16 0.09 w 
226 1.41 0.62 3.9 0.12 0.06 0.2 
218 1.57 0.72 4.1 0.14 0.07 0.2 
240 1.65 0.69 4.3 0.13 0.07 0.2 
245 ^. 6 / 0.68 4.1 0.12 0.06 0.2 
256 1.59 0.62 2.8 0.11 0.04 0.2 
264 1.30 0.49 3.7 0.10 0.04 0.2 
274 1.47 0.54 4.1 0.11 0.05 0.2 
269 1.63 0.61 3.7 0.10 0.04 0.2 
281 1.62 0.58 3.9 0. 10 0.04 0.2 
279 1.71 0.61 3.7 0.10 0.03 0.2 
308 1.87 0.61 4.4 0.10 0.04 8.2 
312 1.93 0.62 4.4 0.10 0.04 0.2 
312 1.99 0.64 4.6 0.11 0.04 0.2 
340 2.22 0.65 4.6 0.10 0.04 0.2 
331 2.54 0.77 4.4 0.10 0.03 0.2 
324 2.51 0.76 4.4 0.10 0.03 0.2 
310 2.33 0.75 4.6 0.1: 0.04 0.2 
315 2.12 0.67 4.9 0.11 0.04 0.2 
350 2.28 0.65 4.5 0.09 0.03 0.2 
386 2.67 0.69 4.6 0.09 0.03 0.2 
406 3.24 0.80 4.7 0.08 0.02 0.2 
381 2.95 0.77 4.7 0.09 0.02 0.2 
383 2.70 0.70 4.5 0.06 0.02 0.1 
403 2.71 0.67 3.4 0.06 -0.00 A 
390 2.87 0.74 3.7 0.07 0.00 0 
397 2.42 0.61 4.1 0.07 0.01 
409 2.82 0.69 0.6 0.01 -0.06 0.1 



PTG& : G -iZiG • • 11-19-91 08:01 PftGE 3 

DEPTH TIP RESISTANCE CORRECTED TIP LOCAL FRICTION FRICTION RATIO PORE PRESSURE P P RATIO DIF P P RATIO INCLINATIGI 
•eters feet Qc tsf Ot tsf Fs tsf Fs/Qc % Pw psi Pw/Qc X (P»-Pf.)/Qc * I dep 

4.55' 14.9 389 389 2.96 0.76 1.4 0.03 -0.04 0.1 
4.60 15.1 385 365 3.05 0.79 2.4 0.05 -0.03 0.1 
4.f.5 15.5 363 363 2.94 0.61 5.4 0.07 -0.01 0.1 
4.70 15.4 338 338 2.60 0.77 4.0 0.09 -0.00 0.2 
4,75 15.6 332 333 2.37 0.71 4.5 0.10 0.01 0.2 
4.60 15.7 352 352 2.41 0.66 4.7 0.10 0.01 0.1 
4.65 15.9 370 371 2.83 0.77 4.7 0.09 0.01 0.1 
4.90 16.1 382 582' 2.98 0.76 4.4 0.08 0.00 0.1 
4.95 16.2 347 347 2.88 0.83 5.1 0.11 0.01 0.1 
5.00 16.4 335 335. 2.58 0.77 5.3 0.1! 0.02 0.1 
5.05 16.6 523 323 2.53 0.76 4.6 0. 10 0.00 0.1 
5.10 16.7 322 322 2.61 0.61 5.0 0.11 0.01 0.1 
5.15 16.9 302 302 2.51 0.83 5.4 0.15 0.02 0.1 
5.20 17.1 266 266 2.37 0.82 5.4 0.14 0.02 0.1 
5.25 17.2 260 281 2.24 0.80 5.3 0.14 0.01 0.1 
5.30 17.4 260 260 2.07 0.80 5.6 0.16 0.02 0.1 
5.35 17.6 235 235 1.87 0.79 5.4 0.17 0.01 0.; 
5.40 17.7 197 197 1.47 0.75. 5.6 0.20 0.02 0.1 
5.45 17.9 168 168 1.03 0.61 5.7 0.25 0.03 0.1 
5.50 18.0 172 172 1.05 0.61 5.7 0.24 0.02 0.1 
5.55 16.2 170 170 1.18 0.69 0.8 0.16 -0.06 0.1 

^.60 18.4 153 153 1.16 0.75. 4.7 0.22 -0.05 0.1 
•.65 16.5 154 154 1.21 0.78 5.7 0.27 0.01 0.1 

5.70 16.7 193 195 1.41 0.73 6.3 0.23 0.03 0.1 
5.75 18.9 227 227 1.46 0.64 6.1 0.19 0.02 0.1 
5.60 19.0 263 263 1.61 0.61 6.7 0.18 0.03 0.2 
5.85 19.2 322 322 2.05 0.64 7.0 0.16 0.03 0.2 
5.90 19.4 360 361 2.64 0.73 5.9 0.12 0.00 0.1 
5.95 19.5 362 362 2.87 0.79 6.2 0.12 0.01 0.2 
6.00 19.7 3^ 340 2.76 0.61 6.4 0.13 0.01 0.2 
6.05 19.6 327 328 2.60 0.79 6.3 0.14 0.01 0.2 
6.10 20.0 319 319 2.54 0.80 6.7 0.15 0.01 0.2 
6.15 20.2 303 393 2.37 0.78 7.0 0.17 0.02 0.2 
6.20 20.3 290 290 2.26 0.78 6.3 0.16 0.00 0.2 
6.25 20.5 298 298 2.19 0.74 7.0 0.17 0.02 0.2 
6.30 20.7 311 312 2.24 0.72 6.7 0.15 0.0.1 0.2 
6.35 20.8 343 343 2.37 0.69 7.1 0.15 0.01 0.2 
6.40 21.0 375 375 3.00 0.80 7.0 0.13 0.01 0.2 
6.45 21.2 404 404 3,14 0.76 7.6 0.14 0.02 0.2 
6.50 21.3 414 414 3.56 0.86 8.0 0.14 0.02 0.2 
6.55 21.5 425 426 3.79 0.89 6.8 0.12 0.00 0.2 
6.60 21.7 477 477 4.28 0.90 7.9 0.12 0.02 0.2 
6.65 21.8 528 528 4.88 0.92 8.7 0.12 0.03 0.2 
6.70 22.0 594 594 5.82 0.98 10.2 0.12 0.04 0.2 
6.75 22.1 620 620 6.90 1.11 9.6 0.11 0.03 0.2 
6.60 22.5 611 611 7.46 1.23 10.2 0.12 0.04 0.2 

^6.65 22.5 572 572 7.15 1.25 10.6 0.13 0.04 0.2 
•.90 22.6 586 586 6.92 1.18 11.0 0.14 0.05 0.2 
^6.95 £•2.8 598 598 7.23 1.21 11.2 0.13 0.05 0.2 

7.00 23.0 569 570 7.14 1.25 9.3 0.12 0.03 0.2 



CPT6S G-0A 11-19-91 03:01 PAGE 

DEP'TH DEPTH 
leters feet 

TIP RESISTANCE 
Qc tsf 

CORRECTEI' TIP 
St tsf 

LOCAL FRICTIGt^ FRICTION RATIO PORE PRESSiJRE P P RATIO DIFF P P RATIO I 
Fs tsf Fs/Qc 1. Pw Ds: Pw/Qc * (Pw-PhJ/Sc t 

'Ncifcc 
I deg 

7.05 £3.1 55/ 557 7.04 1.27 9.1 0.12 0.02 0.2 
0.2 

7.10 23.3 577 5// 6.89 1.19 10.2 0,13 0.03 
0.2 
0.2 

7.15 23.5 561 561 6.84 1.22 9.1 0.12 0.82 0.2 
0.2 7.20 23. & 513 513 6.99 1.36 8.3 0.12 0.01 
0.2 
0.2 

7.25 £3.e 519 519 6.62 1.26 6.3 0.12 0.01 0.2 
7.30 23.9 430 430 5.47 1.27 7.9 0.13 0.00 0.2 
7.35 24.1 356 356 3.99 1.12 7.6 0.15 -0.00 0.2 
7.40 24.3 340 341 3.26 0.96 7.; 0.15 -0.02 0.2 
7.45 24.4 332 332 2.99 0.90 5.1 0.11 -0.06 0.5 
7.50 24. t 307 307 2.47 0.81 5.5 0.12 -0.06 0.3 
7.55 24.8 261 261 2.15 0.63 5.4 0.15 -0.07 1.4 
7.60 24.9 203 203 1.64 0.81 r I 

kit 0.19 -0.10 0.2 
7.65 £5.1 145 146 1.25 0.86 6.4 0.32 -0.09 0.9 
7.70 £5.. 3 96 98 0.68 0.70 7,1 0.52 -0.09 3. T 
7.75 25.4 73 74 0.44 0.60 6.6 0.65 -0.17 6.1 
7.80 25.6 5« 50 0.53 0.92 0.2 0.02 -1.04 0.5 
7.65 25.8 58 58 0.75 1.26 -1.4 -0.17 -1.22' 0.2 
7.90 25.9 142 142 1.12 0.79 -0,5 -0.04 -0.48 0.2 
7.95 26.1 £4? 247 1.97 0.60 -3.6 -0.11 -0.36 0.2 
8.00 26.2 286 286 2,55. 0.89 -2.5 -0.06 -0.28 0.2 
6.05 £•6.4 339 359 2.77 0.82 -1.5 -0.03 -0.22 0.2 
6.10 26.6 320 360 3.02 0.79 -1.4 -0.03. -0.20 
8.15 2-6.7 362 362 3.07 0.85 -1.5 -0.03 -0.21 W-
8.20 26.9 330 330 2.86 0.86 -2.4 -0.05 -0.25 0.2 
8.25 27.1 307 307 2.67 0.67 -2.5 -0.06 -0.27 0.2 
8.30 27.2 315 312 2.53 0.81 -2.5 -0.06 -0.26 0.2 
6.35 27.4 312 312 2.59 0.83 -3.1 -0.07 -0.28 0.2 
8.40 27.6 326 326 2.62 0.60 -2.9 -0.06 -0.27 0.2 
8.45 27.7 334 334 2,79 0.64 -3.1 -0.07 -0.27 0.2 
8.50 27.9 351 351 £.32 0.66 -2.9 -0.06 -0.25 0.2 
8.55 28.1 329 2.66 0.81 -3.2 -0.07 -0.28 0.2 
8.60 28.2 330 330 2.54 0.77 1.1 0.62 -0.18 0,2 
8.65 28.4 356 356 2.66 0.75 0.5 0.01 -0.19 0.2 
8.70 28.5 348 348 2.67 0.77 -1.5 -0.03 -0,23 0.2 
6.75 26.7 322 322 2.47 0.77 -2.0 -0.04 -0.26 0.2 
8.80 28.9 317 317 2.48 0.78 -2.2 -0.05 -0.28 0.2 
8.85 29.0 306 306 2.26 0.74 -3.4 -0.08 -0.31 0.3 
8.90 29.2 295 294 1.81 0.61 -4.1 -0.10 -0.35 0.3 
8.9 5 29.4 261 261 1.60 0.62 -4.4 -0.12 -0.40 0.3 
9.00 29.5 253 253 1.25 0.^49 -4.7 -0.15 -0.42 0.3 
9.05 29.7 234 234 1.16 0.49 -5.2 -0.16 -0.47 0.3 
9.10 29.9 223 223 1.46 0.65 -5.6 -0.18 -0.51 0.3 
9.15 30.0 253 253 1.57 0.62 -5.8 -0.16 -0.46 0.3 
9.20 30.2 357 357 1.62 0.45 -6,4 -0.13 -0.34 0.3 
9.25 30.3 476 476 1.29 0.27 -7.5 -0.11 -0.27 0.3 
9.30 30.5 537 537 1.42 0.26 -8.0 -0.11 -0.25 0.3 
9.35 30.7 533 533 1.64 0.51 -6.5 -0.11 -0.26 
9.40 30.8 474 474 1.59 0.54 -9.0 -0.14 -0..30 
9.45 31.0 447 446 2.50 0.56 -9.0 -0.14 -0.32 
9.50 31.2 381 381 1.63 0.43 -9.3 -0.18 -0.38 0.2 



CPTG& : Q- • • 11-19-91 06:01 PPGE 5 

DEPTH TIP RESISTANCE CORRECTED TIP LOCAL FRICTION FRICTION RATIO PORE PRESSURE c P RATIO DIFF P P RATIO INCLINATION 
leters feet Qc tsf Qt tsf F; tsf Fs/Qc.* P*f psi PK/QC i (Pw-Ph)/Qc > I deg 

9.S. 31.3 315 315 1.82 0.56 -9.3 -0.21 -0.46 0.5 
9.60 31.5 26t. 268 1.63 0.56 -3.1 -0.08 -0.35 0.3 
3.t.5 31.7 290 290 1.25 0.43 -4.7 -0.12 -0.39 0.3 
9.70 31.6 2W 248 1.00 0.40 -6.7 -0.19 -0.52 0.3 
9.7S. 32.0 164 164 0.99 0.54 -7.6 -0.30 -0.74 0.3 
9.80 32. c 105 105 1.43 1.36 -7.7 -0.53 -1.30 0,3 
9.85 32.3 50 50 1.31 2.60 -7.1 -1.01 -2.65 0.5 
9.90 32.5 37 37 0.91 2.45 -6.1 -1.18 -3.40 0.3 
9.95 32. D 25 25 0.78 3.12 -3.1 -0.90 -4.21 0.3 
10.00 32.8 23 23 0.90 3.92 0.3 0.10 -3.54 0.3 
10.05 33.0 24 24 1.03 4.33 13.5 4.10 0.56 0.3 
10.10 33.1 23 24 0.99 4.22 18.8 5.77 2.18 0.3 
10.15 53.3 23 23 0.93 4.04 26.6 8.33 4.64 0.3 
10.20 33.5 23 23 n ? 32.8 10.49 6.69 0.3 
10.25 33.8 22 Ci 1 1 36.2 12.71 8.73 0.3 

WRITE NUMBER OF RODS USED 

# 



1 
COlNlOCZO IINIC 

Ope rat or :CALVIN SELLS CPT Date : i 1 - i 9-9i 0S: 0i • 
•n S i t e Loc:U--'Zib Cone Used 
Job No, : i Water tab 1e ( feet ) S c! . 89656.: 
Tot . Unit Wt. (avo) : 150 p of 

DEPTH Qc (avg) Fs (avg) ftf (avg) SIGV SOIL BEHPVIOijR DTE Ec - DT' PHI SPT Su 
(leters) (feet) (tsf) (tsf) ii.) (tsf) «) deg. N tsf 

e.30 0.50 0.00 0.33 0.04 undefined UNDFND UNDFD UDF UNDEFINED 
il 0.00 0.01 0.00 0.11 undefined UNDFND UNDFl' :JDF UNDEFINED 

0.35 u 0.71 0.02 2.20 0.18 undefined UNDFND UNDFi:' UDF UNDEFINED 
1,25 L 13.17 0.37 1.30 0.23 sandy silt to clayey silt UNDFND UNDFD 7 1.6 
1.55 5 38.67 0.30 0.77 0.27 silty sand to sandy silt 50-60 42-44 ill UNDEFINED' 
1.85 h 30.67 0.52 1.70 0.32 sandy silt to clayey silt LINDFND UNDFD 12 3.0 
2.15 7 32.17 0.40 i.25. 0.36 siltv sand to sandy silt 40-50. 40-42 10 UNDEFINED 
£.45 6 83.00 0.56 0.63 0.40 sand to silty sand 70-80 44-48 21 UNDEFINED 
2.75. 3 128.33 0.64 0.65 0.45 sand 80-30 44-48 uJ LNDEFINED 
3.05. 10 148.00 0.64 0.58 0.43 sand 80-30 44-46 28 UNDEFINED 
3.35 11 214.50 1.36 0.63 0.53 sand .'90 46-46 41 UNDEFINED 
3.05 12 270.50 1.55. 0.57 0.57 sand )30 46-48 >50 liJDEFINED 
3.35 320.83 2.16 0.68 0.82 sand )30 46-46 >50 UNDEFINED 
4.25 14 356.00 2.60 0.73 0.66 gravelly sand to sand )30 >48 >50. LMIEFINED 
4.55 15 335.00 2.75 0.70 0.70 gravelly sand to sand )30 >40 >50 UNDEFIICD 
4.05 18 356.67 2.70 0.76 0.75 sand )30 46-48 >50 UNDEFINED' 
5.15 1? 335.17 2.86 0.80 0.73 sand )30 46-48 >50 mDEFIfC^ 
5.45 18 238.00. 1.64 0.77 0.83 sand )30 44-46 46 UNDEFIjfl 
5.75 13 178.17 1.24 0.70 0.88. sand 30-30 44-46 54 UNDEFIIV 
8.05 20 323.00 2.42 0.74 0.32 sand )30 46-46 >50 UNDEFINED 
8.40 21 313.86 2.42 0.76 0.37 sand >30 46-46 >50 L»fl)EFIfO 

8.70 22' 473.67 4.25 0.30 1.01 gravelly sand tc sand >30 46-46 >50 UNDEFINED 
7.00 23 532.87 7.14 1.20 1.06 sand )30 >46 >50 UNDEFlte 
7.35 24 501.86 6.26 1.25 1.10 sand >30 46-48 >50 UNDEFINED 

7.85 25 284.87 2.30 0.87 1.15 sand )30 44-46 >50 UNDEFIfO 

7.35 26 112.67 0.31 0.81 1.19 sand to silty sand 60-70 40-42 27 IJNDEFINED 

8.25 27 334.00 2.82 0.85 1.23 sand >30 44-46 >50 UNDEFINE' 

8.55 28 327.50 2.58 0.73 1.28 sand >30 44-48 >50 IJNDEFINED 

8.85 23 323.83 2.51 0.78 1.32 sand >30 44-46 >50 UNDEFIJO 

3.15 30 253.17 1.47 0.56 1.36 sand 80-30 42-44 UNDEFINED 

3.45 31 470.87 1.68 0.38 1.41 gravelly sand to sand >30 46-46 >50 UNDEFINED 

3.75 32 284.33 1.33 0.43 1.45 gravelly sand to sand >30 42-44 45 UNDEFINED 

10.05 33 44.00 1.06 2.41 1.49 sandy silt to clayey silt UNDFND UNDFD 17 4. i 

Dr - Pll sands (JaiiolkoKski et al. 1385) WI - Robertson and Caipanella 1383 Su: Hk= 10 

Kote; For interpreted ion purposes the H.OTTED CPT PROFl'.^ should be used with the TflBULflTED OUTPUT froi CPTINTRl \v 3.®^) **** 



1 

t File space; 252 i soundirrD 

^vitial Baseline 
^ Qc rs Pw Inc 

-2B1 -7.0A -6.1 0.1 

Fl=Start F2=Baseline ?3=Continue F^^^inter Off F10=DOS 

J 

# 

Dep 

Qc -<?• 

Fs 0.00 

Pw -0.1 

!nc 0.1 



age J_ of J_ 

FIELD ACTIVITY LOG SHEET 

(conocol 
ocatlon; 

ite; X^t^eU 

'nit; 

G - / io . Start Time: ^0',4O . EndTime: 

.Town: Ch.Cf^Cb .State: b 

I , Operators: 'A-> / ) 5 « r-) 

roj. Consultant: Company: g ̂ -S 

Date 
Start 
Time 

End 
Time Location File 

Cone 
Strat. Soil Water 

Mont. 
Well 

Depth 
(ft) 

Hole 
No. 

Reason for Stopping 
1. Tip Pressure 
2. Predetermined Depth 
3. Friction 
4. Inclination 
5. Hydraulic Pressure 

Grouting: 
F - Funnel 
T - Tubing 
D - Downhole Comments 

////7/9/ )0'.tJO ]]-.20 Cr''^ CfTGit 3(.,7 / cL*^i 3(^_i ' 
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Initial Baseline 
Qc Fs Pu Inc 
-295 -1.99 -5.7 l.G 

File space: 180 n sounding 

Fl=Start F2=Ba5eline F3=Continue F4=Pi('inter Off F10=DGS 

Dep 

Qc 0 
T • • lit' 

Fs -0.00 
T • • • It' 

PH 0.1 't • • • •»(' 
Inc 1.9 
r • • '10' 



1 
SOUNDING DftTft IN FILE CPTG16 

(ERfiTGR : DENNIS WILSON 

1 CONE ID : 36A 

Concco, Inc. 

11-17-91 10:A8 

LOCATION : G-16 

JOB No. : 1 

DEPTH 
lettrs 

Baseline 

J 

J 

D£t>TH 
feet 

TIP RESISTANCE 
Qc tsf 

-296 

CORRECTED TIP 
Qt tsf 

LOCAL FRICTION 
Fs tsf 

-1.99 

FRICTHDN RATIO 
Fs/Qc t 

PORE PRESSURE 
P-w psi 

-5.5 

P P RATIO 
F'w/Qc t 

DIF P P RATIO 
(Pv-Ph)/Qc % 

INaiNATIOf 
I deg 

0.1 

0.05 0.2 -0 -0 0.00 -0..67 0.1 -4.60 -4.60 0.0 
0. 10 0.3 -0 -•0 0.00 0.00 0.1 -1.46 -1.48 0.0 
0.15 0.5 -0 -0 -0.00 0.50 0.1 -12.07 -12.07 0.0 
0.20 0.7 -0 -0 0.00 0.00 0.1 -5.17 -5.17 0.0 
0.25 0.8 -0 -0 0.00 0.00 0.1 -2.76 -2.76 0.0 
0.30 1.0 -0 -0 0.00 0.00 0.1 -2.76 -2.76 0.0 
0.35 1.1 -0 -0 0.00 0.00 0.1 -6,90 -6.90 0. 1 
0.40 1.3 -0 -0 -0.00 0.20 0.0 -1.38 -1.33 0. 1 
0.45 1.5 -0 -0 0.00 0.00 0.1 -5.45 -3.45 0.1 
0.50 1.6 0 0 0.01 1.78 -0.3 -6.13 -6.13 0.5 
0.55 1.8 1 1 0.17 33.53 -0.3 -4.60 -4.60 0.2 
0.60 2.0 1 1 0.20 13.91 -0.3 -1.78 -1.78 0.4 
^65 2.1 1 1 0.12 17.66 -0.4 -3.88 -3.86 0.7 
0.70 £.3 0 0 0.10 32.43 -0.1 -2.96 -2.96 0.0 
0.75 £.5 0 0 0.06 27.60 -0.2 -6.21 -6.21 0.0 
0.80 2.6 1 1 0.17 14.32 -0.1 -0.74 -0.74 0.0 
0.85 2.8 20 20 0.27 1.39 -0.1 -0.02 -0.02 0.0 
0.90 3.0 47 47 0.36 0.78 -0.2 -0.03 -0.03 0.0 
0.95 3.1 47 47 0.43 0.90 0.0 0.00 0.00 0.0 
1.00 3.3 47 47 0.45 0.95 0.2 0.03 0.05 0.0 
1.05 3.4 43 43 0.42 0.98 0.3 0.05 0.05 0.0 
1.10 3.6 51 51 0.50 0.98 0.3 0.05 0.05 0.0 
1.15 3.8 66 66 0.60 0.92 0.3 0.04 0.04 0.0 
1.20 3.9 70 70 0.72 1.02 0.3 0.03 0.03 0.0 
1.25 4.1 64 64 0.70 1.09 0.4 0.05 0.05 0.0 
1.30 4.3 57 57 0.63 1.11 0.6 0.07 0.07 0.0 
1.35 4.4 50 50 0.54 1.09 0.7 0.09 0.09 0.0 1.40 4.6 46 46 0.48 1.04 0.7 0.11 0.11 0.0 
1.45 4.6 42 42 0.43 1.01 0.8 0.13 0.13 0.0 1.50 4.9 43 43 0.44 1.02 1.0 0.16 0.16 0.0 1.55 5.1 48 48 0.48 1.00 1.0 0.15 0.15 0.0 1.60 
1.65 

5.2 
5.4 

53 
59 

53 
59 

0.33 
0.47 

0.63 
0.79 

1.0 
1.0 

0.13 
0.12 

0.13 
0.12 

0.0 
0.0 1.70 5.6 63 63 0.56 0.90 0.5 0.05 0.05 0.0 

1.75 5.7 66 66 0.60 0.92 0.9 0. 10 0.10 0.0 
1.80 5.9 67 67 0.61 0,92 1.0 0.11 0.11 0.0 
1.85 6.1 72 72 0.65 0.69 1.2 0.12 0.12 0.0 
1.90 6.2 83 83 0.74 0.69 1.3 0.11 0.10 0.0 
1.95 6.4 88 88 0.81 0.92 1.3 0.11 0.10 0.0 
2.00 6.6 82 82 0.82 0.99 1.5 0.13 0.11 0.0 



1 
CPTG16 G-16 : 11-17-91 10:48 PPGE 

DEPTH DEPTH TIP RESISTANCE CORRECTED TIP LKAL FRICTION FRICTION RATIO PORE PRESSURE P P RATIO DIFF P P RATIO :NCIS|C leters feet Qc tsf Ot tsf Fs tsf Fs/Qc X Pw psi PH/OC i (Pw-Ph)/Qc X I dcg 

6.7 76 78 0.76 1.00 1.6 0.14 0.12 0.0 
0 0 

£.10 6.9 78 78 0.72 0.93 1.6 0.15 0.12 
0.0 
0 0 

£.15 7.1 85 85 0.71 0.65 1.7 0.14 0.11 0.0 
£.20 7.2 93 93 0.77 0.82 1.8 0.14 0.10 0.0 
2.25 7.4 101 101 0.82 0.82' 1.8 0.13 0.09 0.0 
£.30 7.5 100 100 0.66 0.86 1.9 0.14 0.09 0.0 
£.35 7.7 96 96 0.83 0.87 2.0 0.15 0.09 0.0 
£.40 7.9 91 91 0.77 0.64 2.0 0.16 0.09 0.0 
2.45 6.0 67 87 0.76 0.88 2.0 0.16 0.09 0.0 
£.50 8.2 83 84 0.75 0.90 2.2 0.19 0.11 0.0 
£.55 6.4 79 79 0.71 0.90 £.3 0.21 0.12 0.0 £.se 8.5 76 76 0.54 0.72 2.3 0.22' 0.12 0.0 
2.65 8.7 77 77 0.64 0.85 2.4 0.22 0.12 0.0 
£.70 8.9 73 73 0.67 0.92 2.0 0.19 0.07 0.0 
2.75 9.0 71 71 0.64 0.91 2.3 0.23 0.10 0.0 
2.80 9.2 69 69 0.63 0.92 2.3 0.24 0.10 0.0 
£.85 9.4 70 70 0.69 0.98 2.6 0.27 0.12 0.0 
£.90 9.5 70 70 0.71 1.01 £.7 0.28 0.12 0.0 
£.95 9.7 70 70 0.77 1.10 2.8 0.29; 0.13 0.0 
3.00 9.8 67 67 0.77 1.14 2.9 0.51 0.14 0.0 
3.05 10.0 59 59 0.7! 1.21 £.9 0.36 0.15 0.0 
3,10 10.2 56 56 0.73 1.29 3.1 0.40 0.17 
3.15 10.3 64 64 0.80 1.25 3.2 0.37 0.16 m 
3.20 10.5 69 69 0.85 1.23 3.5 0.56 0.16 ^0 
3.25 10.7 76 76 0.86 1.15 3.6 0.34 0.15 0.0 
3.30 10.8 91 91 0.95 1.05 3.6 0.28 0.12 0.0 
3.35 11.0 108 108 1.07 0.99 3.4 0.22' 0.08 0.0 
3.40 11.2 128 128 l.£0 0.95 3.4 0.19 0.07 0.5 
3.45 11.3 144 144 1.35 0.94 3.6 0.18 0.06 0.4 
3.50 11.5 147 147 1.41 0.96 3.6 0.18 0.06 0.4 
3.55 11.6 148 149 1.40 0.94 3.6 0.16 0.07 0.4 
3.60 11.8 156 156 1.19 0.77 5.7 0.17 0.06 0.4 
3.65 12.0 149 149 1.35 0.90 3.6 0.17 0.05 0.4 
3.70 12.1 127 127 1.31 1.03 3.4 0.19 0.04 0.4 
3.75 12.3 111 111 1.21 1.09 3.6 0.24 0.06 0.4 
3.80 12.5 103 103 1.14 1.10 3.9 0.27 0.08 0.4 
3.85 12.6 109 109 1.13 1.04 3.6 0.24 0.05 0.4 
3.90 12.8 116 116 1.11 0.96 3.7 0,23 0,05 0,4 
3.95 13.0 132 132 1.19 0.90 1.5 0.08 -0.06 0.4 
4.00 13.1 158 158 1.30 0.82 1.1 0.05 -0.09 0.4 
4.05 13.3 196 196 1.67 0.86 1.6 0.06 -0.06 0.4 
4.10 13.5 214 214 1.89 0.89 1.9 0.06 -0.04 0.4 
4.15 13.6 213 £13 1.91 0.89 2.3 0.08 -0.05 0,4 
4.20 13.8 £38 238 £.£3 0.93 2.9 0.09 -0.01 0.4 
4.25 13.9 £74 274 2.75 1.00 3.0 0.08 -0.01 0.4 
4.30 14.1 £89 £89 3.00 1.04 3.3 0.08 -0.00 0.4 
4.35 14.3 292 29£ 3.03 1.04 3.6 0.09 0.00 ^4 
4.40 14.4 307 307 5.20 1.04 3.9 0.09 0.01 A 
4.45 14.6 303 303 3.36 1.11 3.7 0.09 -0.00 ^r4 
4.50 14.8 £84 £84 3.34 1.18 3.8 0.10 0.00 0.4 



CPTG16 : G-1& ; 11-17-91 10;A8 PAGE 

i 

J 

DEPTH TIP RESISTANCE CORRECTED TIP LOCAL FRICTION FRICTION RATIO PORE PRESSURE P P RATIO DIFF P P RATIO INaiNATIO 
leters feet Qc tsf Qt tsf Fs tsf Fs/Qc t Pw psi PM/QC % (Pw-Ph)/Qc i I deg 

A. 55 1A.9 282 282 3.03 1.18 3.9 0.11 0.00 0.A 
A. be 15.1 280 260 2.15 0.83 A.0 0.11 0.00 0.A 
A.t)5 15.3 280 280 2.35 0.91 3.5 0.10 -0.01 0.A 
A.7e 15. A 2A? 2A9 2.22 0.89 3.6 0. 10 -0.01 0.A 
A. 75 15.8 283 283 2.A8 0.9A 3.8 0. 10 -0.01 0.A 
A.ae 15.7 279 279 2.88 0.95 3.9 0.10 -0.01 0.A 
A. 65 15.9 27A 27A 2.83 1.03 A.l 0.11 -0.00 0.A 
A. 90 18.1 278 278 2.61 1.01 A.2 0.11 -0.00 0.A 
A. 95 18.2 272 272 2.81 0.98 A. 3 0.11 -0.00. 0.A 
5.00 18.A 278 276 2.79 1.00 A. 8 0.12 0.00 0.A 
5.05 18.8 302 302 3.05 1.01 A. 8 0.11 0.00 0.A 
5.10 18.7 308 308 3. A3 1.11 A.7 0.11 0.00 l.A 
5.15 18.9 319 319 3.39 1.08 A. 9 0.11 0.00 1.1 
5.20 17.1 305 305 3.38 1.10 A.8 0.11 0.00 1.2 
5.25 17.2 329 329 3.30 1.00 A. 9 0.11 0.00 1.2 
5.30 17. A 32A 32A 3.53 1.09 A. 5 0.10 -0.01 1.2 
5.35 17.8 299 299 3.3A 1.12 A. 5 0.11 -0.01 1.2 
5. A0 1/.7 285 285 2.9A 1.11 A.8 0.13 -0.01 1.2 
5.A5 17.9 2A8 2A8 2.A5 1.00 A.6 0.1A -0.01 1.3 
5.50 18.0 239 239 2.2A 0.9A A. 9 0.15 -0.01 1.3 
5.55 18.2 238 236 2.1A 0.90 5.2 0.18 -0.00 1.3 

18. A 2A0 2A0 1.7A 0.72 r c 
J« J 0.18 0.00 1.3 

Pb.65 18.5 2A3 2A3 1.98 0.82 5.5 0.18 0.00 1.3 
5.70 18.7 23A 23A 2.10 0.90 A. 9 0.15 -0.02 l.A 
5.75 18.9 238 238 1.96 0.83 5.5 0.17 -0.00 l.A 
5.80 19.0 2A2 2A2 1.93 0.80 5.5 0.18 -0.00 l.A 
5.85 19.2 288 288 2.38 0.89 5.8 0.15 -0.00 l.A 
5.90 19.A 289 289 2.89 1.00 5.8 0.18 0.00 l.A 
5.95 19.5 258 258 2.70 1.05 5.8 0.18 0.00 l.A 
8.00 19.7 283 283 2.88 1.01 5.8 0.18 -0.00 l.A 
8.05 19.8 253 253 2.86 1.08 5.8 0.17 -0.00 l.A 
8.10 20.0 2A9 2A9 2.51 1.01 5.9 0.17 -0.01 l.A 
8.15 20.2 282 282 2.33 0.89 6.1 0.17 -0.00 l.A 
8.20 20.3 299 299 2.7A 0 0'^ 8.2 0.15 -0.00 l.A 
8.25 20.5 385 385 3.71 1.02 6.2 0.12 -0.00 l.t 
8.30 20.7 355 355 A. 25 1.20 8.5 0.13 0.00 2.0 
8.35 20.8 329 329 A. 11 1.25 8.5 0.1A 0.00 1.6 
8.A0 21.0 323 323 3.92 1.21 6.7 0.15 0.00 1.8 
6.A5 21.2 312 312 3.77 1.21 8.6 0.18 0.01 1.6 
8.50 21.3 315 315 3.51 1.11 8.6 0.18 0.01 1.6 
8.55 21.5 319 319 3.A0 1.07 8.8 0.15 -0.00 1.8 
8.80 21.7 3A2 3A2 3.75 1.10 8.8 0.1A -0.00 2. A 
8.85 21.8 361 381 2.35 0.85 8.8 0.1A 0.00 2.2 
8.70 22.0 381 381 3.50 0.97 7.0 0.1A 0.00 2.2 
8.75 22.1 231 231 3.73 1.81 8.3 0.20 -0.02 2.3 
8.80 22.3 385 385 A. 05 1.11 8.5 0.13 -0.01 2.3 

^8.85 22.5 382 382 A.A5 1.23 8.9 0.1A -0.01 2.3 
B8.90 22.8 3A7 3A8 A. 53 1.30 7.0 0.1A -0.00 2.3 
^ 6.95 22.8 331 331 A. 08 1.23 7.2 0.18 -0.00 2.3 

7.00 23.0 3A5 3A5 A.0A 1.17 7.2 0.15 -0.00 2. A 
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J 

DEPTH DEPTH TIP RESISTANCE CORRECTED TIP 
leters feet Qc tsf Qt tsf 

7.05 23.1 366 386 
7.10 23.3 377 377 

7.15 23.5 362 362 

7.20 23.6 365 365 

7.25 25.6 373 373 

7.30 25.9 375 375 
7.35 2A.1 388 388 
7,A0 2A.5 A02' A02 

7.A5 2A.A A01 A01 
7.50 2A.6 391 391 
7.55. 2A.8 37A 37A 
7.60 2A.8 372 372 
7.65 25.1 352 352 
7.70 25.5 366 366 
7.75 25. A 338 338 
7.60 25.6 328 328 
7.65 25.8 355 336 
7.90 25.9 330 330 
7.95 26.1 32A 325 
8.00 26.2 317 317 
8.05 26. A 301 301 
8.10 26.6 300 300 
8.15 26.7 317 318 

8.20 -26.8 3A0 3A0 
8.25 27.1 337 337 
8.50 27.2 326 326 
8.35 27. A 326 326 
8.A0 27.6 322 322 
8.A5 27.7 3A1 3A1 
8.50 27.8 350 350 
6.55 26.1 536 338 
8.60 28.2 336 337 
8.65 28. A 3A3 3AA 

8.70 28.5 326 326 
8.75 26.7 292 292 
6.80 28.8 295 295 
8.85 28.0 269 289 
8.80 28.2 281 201 

8.95 28. A 311 311 
8.00 28.5 327 527 
8.05 28.7 328 328 
8.10 28.9 300 300 
9.15 30.0 265 266 

9.20 30.2 2A2 2A3 
9.25. 30.3 251 252 
9.30 30.5 273 273 
9.35 30.7 277 276 
9.A0 30.8 286 286 
9.A5 31.0 262 262 
9.50 31.2 287 287 

LOCAL FRICTION FRICTION RATIO PORE PRESSURE P P RATIO DIFF P P RATIO IND^BoN 
Fs tsf 

A. 67 
5.05 
A. 77 
A.69 
A. 78 
A.91 

5. £3 
5.57 
5.51 
S.A0 
5.S0 
A.0A 
A.A5 
A. 66 
A. 56' 
A. A3 
A. 32 
A.3A 
A. 31 
A. 08 
3.bA 
3.78 
A. 21 
A.A6 
A. 28 
A.IA 
A.0A 
A. 27 
A. 67 
A. 70 
A.57 
3.88 
A.ll 
A. 18 
A. A3 
A. 17 
3.67 
3.38 

1 8.00 28.5 327 527 3.A5 
' 8.05 28.7 326 328 3.B1 

A.0A 
3.52 
2.82 
2.76 
2.91 
3. 
3.31 
J. ̂7 

3, £8 

Qc % Pw psi Pw/Qc * (PV-Pf^)/Qc % 

1.21 7.2 0.15 -0.00 2. A 
1.3A 7.2 0.1A -0.01 2. A 
1.32' 7. A 0.15 -0,00 2. A 
1.29 7.A 0.15 -0.00 2. A 
1.28 7.3 e.iA -0.01 2. A 
1.31 7.5 0.1A -0.01 2. A 
1.30 7.8 0.1A -0.00 2. A 
1.30 7.8 0.IA -0.00 2. A 
1.39 7.8 0.1A -0.00 2. A 
l.Al 7.8 0.1A -0.00 2. A 
l.AA 

C
O
 

0.15 -0.01 2. A 
I.A0 8.0 0.15 -0.00 2. A 
i.l5 7.8 0.16 -0.01 2.5 
1.22' 7.6 0.15 -0.01 2.9 
1.38 6.6 0.1A -0.0A 2.8 
1.36 6.9 0.15 -0.03 2.8 
1.52 7.1 0.15 -0.03 2.6 
1.31 7.1 0.15 -0.03 2.S 
1.3A 7.1 0.16 -0.03 C

D
 

1.36 7.2 0.16 -0.0A 2.6 
1.36 7.3 0.17 -0.0A 2.8 
1.22 7.A 0.18 -0.0A 
1.19 7.3 0.17 -0.0A n 
1.2A 7.A 0.16 -0.0A 
1.32 7.5 0.16 -0.03 2.8 
1.32 7.7 0.17 -0.03 £.8 
1.27 7.9 0.17 -0.03 2.8 
1.25 7.9 0.18 -0.05 

C
O
 c

u
 

1.25 6.1 0.17 -0.03. £.6 
1.3A 8.1 0.17 -0.03 2.8 
1.39 8.1 0.17 -0.05 £.6 
1.36 8.2 0.18 -0.03 2.8 
1.13 8.2 0.17 -0.03 £.8 
1.26 8.2 0.18 -0.0A 2.8 
l.AA 7.8 0.19 -tt. thj A.l 
1.50 8.1 0.20 -0.0A A.l 
l.AA 6.1 0.20 -0.05 A.l 
1.31 6.1 0.21 -0.05 A.l 

1.09 8.2 0.19 -0.0A A.l 
1.06 7.5 0.17 -0,06 A.2 

1.16 7.1 0.16 -0.07 A. 2 
1.35 7.2 0.17 -0.08 A. 2 
1.33 7.2 0.19 -0.09 A.2 
1.21 7.3 0.22 -0.09 A.2 

1.10 7.5 0.21 -0.09 A.2 
1.07 6. A 0.17 -0.11 A.2 
1.17 6.5 0.17 -0.11 
1.16 6.8 0.17 -0.10 A A 
1.19 7.0 0.18 -0. 10 w 
1.15 7.2 0.18 -0.09 A.2 
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^TH DEF'TH TIP RESISTfiNCE CORRECTO TIP LOCAL FRICTION FRICTION RATIO PORE PRESSURE P P RATIO DIFF P P RATIO miNATION 
feet Qc tsf Qt tsf Fs tsf Fs/Qc t Pw psi Pw/Qc i (Pw-Ph)/Qc X I deg 

9.55 31.3 270 271 3.14 1.16 7.4 0.20 -0.09 4.2 
9.60 31.5 263 263 2.69 1.02 7.5 0.21 -0.10 4.2 
9.65 31.7 266 266 2.13 0.80 7.6 0.21 -0.10 4.2 
9.70 31.6 274 274 2.59 0.95 7.8 0.21 -0.09 4.2 
9.75 3£.0 255 256 2.57 1.01 8.0 0.23 -0.09 4.7 
9.30 3£.£ 258 256 2.5! 0.97 8.2 0.23 -0.09 4.7 
9.85 32.3 261 261 2,52 0.97 8.5 0.23 -0.08 4.7 
9.90 32.5 255 255 2.47 0.97 8.5 0.24 -0.06 4.8 
9.95 32.6 255 255. 2.24 0.88 6.6 0.25 -0.08 4.8 

10.00 32.8 253 253 1.95 0.77 6.7 0.19 -0..14 4.8 
10.05 53.0 245 245 2.04 0.84 5.5 0.16 -0.13 4.8 
10.10 32.1 234 234 2.10 0.90 4.9 0.15 -0.21 4.0 
10.15 33.3 220 220 2.14 0.97 4.2 0.14 -0.25 4.9 
10.20 53.5 205 205 2.16 1.06 4.3 0.15 -0.27 4.9 
10.25 33.6 188 186 2.00 1.06 4.6 0.17 -0.26 J« J 

10.30 33.8 175 175 1.76 1.01 4.9 0.20 -0.29 5.3 
10.35 34.0 168 168 1.65 0.98 5.0 0.21 -0.31 5.3 
10.40 34.1 167 167 1.62 0.97 5.2 0.22 -0.30 c 7 

J, J 

10.45 34.3 15« 156 1.58 1.00 5.5 0.25 -0.31 5.3 
10.50 34.4 147 147 1.48 1.01 5.5 0.27 -0.33 5.3 
10.55 34.6 135 135 1.42 1.05 5.6 0.30 -0.36' 5.3 
10.60 34.8 124 124 1.37 1.10 5.7 0.33 -0.39 c 7 

U. u 

•^65 34.9 114 114 1.00 0.87 5.9 0.37 -0.42 5.3 
^70 35.1 103 103 0.97 0.94 6.0 0.42 -0.46 5.4 
10.75 35.3 85 85 1.01 1.19 8.1 0.69 -0.38 5.8 
10.80 35.4 69 69 1.14 1.65 8.3 0.87 -0.46 5.8 
10.85 35.6 46 46 1.13 2.49 8.5 1.34 0.66 5.8 
10.90 35.8 35 35. 1.01 2.91 9.1 1.90 -0.78 5.8 
10.95 35.9 33 33 0.52 1.59 10.0 2.21 -0.64 5.8 
11.00 36.1 18 18 0.84 4.64 9.1 3.62 -1.56 5.8 
11.05 36.3 13 13 0.55 4.34 9.4 5.37 -2.07 6.0 
11.10 36.4 13 13 0.26 1.94 10.7 5.76 -1.34 6.0 
11.15 36.6 12 12 7 7 10.9 6.47 -1.36 6.0 
11.20 36.7 11 12 7 7 11.1 7.06 -1.38 6.0 

WRITE NUMBER OF RODS USED 



CoTiocT'O I ri 

• perat or :DENNIS WILSON CPT Date : 1 1-17-91 10: 48 
On Site Loc:b-1 b Cone Used : 3b4 M 
Hole No. 1 Water table : (meters) : 1 . £ W 
Tot . Unit Wt. (avg) : 150 pcf 

DEPTH Qc (avg) Fs (avg) Rf (avg) siev SOIL BEHAVIOUR TYPE Eq - Dr PHI SPT SPT CSR 
(leters) (feet) (tsf) (tsf) it) (tsf) (*) deg. N N1 

0.Efp 0.8c' 0.00 0.00 0.00 0.03 undefined UNDFND LWDFD UDF UDF LNDF 
8.5« l.bA 0.00 0.00 0.00 0.09 undefined UNDFND UNDFD UDF UDF UNDF 
0.75 £.A6 0.60 0.13 £1.67 0.15 undefined UNDFND UNDFD UDF UDF UNDF 
1.00 3. £8 32.40 0.34 1.04 0.22 silty sand to sandy silt 50-60 42-44 10 £3 .24 
1.25 4.10 58.80 0.59 1.00 0.28 siity sand to sandy silt 60-70 44-46 19 36 >0.5 
1.50 A.9£ 47.60 0.50 1.06 0.32 silty sand to sandy silt 60-70 42-44 15 £7 .29 
1.75 5.7A 57.60 0.49 0.84 0.36 silty sand to sandy silt 60-70 42-44 18 31 .36 
£.00 6.56 78. A0 0.73 0.93 0.39 sand to silty sand 70-80 44-46 19 30 . 34 
U* Uw 7.38 87.00 0.76 0.67 0.43 sand to silty sand 70-80 44-46 £1 32 .38 
£.50 8.£0 91,40 0.79 0.87 0.46 sand to silty sand 70-80 44-46 ££• Whw! .38 
£.75 9.0£ 75.20 0.64 0.85 0.50 sand to silty sand 60-70 42-44 16 Sit .26 
3.00 9.3A 69.20 0.71 1.03 0.54 sand to silty sand 60-70 42-44 17 £3 .24 
3. £5 10.66 64.80 0.79 l.££ 0.57 silty sand to sandy silt 60-70 40-42 £1 £6 .30 
3.50 11.A8 123.60 1.20 0.9"' 0.61 sand to silty sand 70-80 44-46 30 38 >0.5 

3.75 1£.30 138. £-0 1.29 0.93 0.64 sand to silty sand 60-90 44-46 42 >0.5 

4.W 13.1£ 123.60 1.17 0.95 0.68 sand to silty sand 70-80 4£-44 30 36 >0.5 

A. £5 13.9A £27.00 £.09 0.92 0.72 sand >90 44-46 43 >50 >0.5 

A. 50 lA. 76 £95.00 3.19 1.08 0.75 sand >90 46-48 >50 >50 >0.5 

A. 75 15.56 £56.80 £.45 0.95 0.79 sand >90 46-48 50 >50 

5.00 16.40 £76.20 £.74 0.99 0.82 sand )90 46-48 >50 >50 

5. £5 17.22 312.60 3.31 1.06 0.66 sand )90 46-46 >50 >50 >0.5 

5.50 18.04 £74.60 £.90 1.06 0.89 sand >90 44-46 >50 >50 >0.5 

5.75 18.86 £38.60 1.99 0,83 0.93 sand >90 44-46 46 48 >0.5 

6.00 19.69 259.60 £.47 0.95 0.97 sand >90 44-46 50 >50 >0.5 

6. £5 £0.51 £85.60 £.79 0.98 1.00 sand >90 44-46 >50 >50 >0.5 

6.50 £1.33 326.80 3.91 1.20 1.04 sand >90 44-46 >50 >50 >0.5 

6.75 ££. 15 322.60 6, 35 1.04 1.07 sand >90 44-46 >50 >50 >0.5 

7.00 22.97 350.00 4.23 1.21 1.11 sand >90 44-46 >50 >50 >0.5 

7.£5 £3.79 372.60 4.79 l.£"9 1.15 sand >90 46-48 >50 >50 >0.5 

7.50 24.61 391.40 5.26 1.34 1.18 sand >90 46-48 >50 >50 >0.5 

7.75 25.43 360.40 A. 75 1.32 1.22 sand >90 44-46 >50 >50 >0.5 

8.00 26.25 326.80 A. 38 1.34 1.25 sand >90 44-46 >50 >50 >0.5 

6. £5. £7.07 319.00 A. 03 1.26 1.29 sand >90 44-46 >50 >50 >0.5 

8.50 27.89 ,r\3.00 A. 28 1.29 1.33 sand >90 44-46 >50 >50 >0.5 

8.75 28.71 327.00 A. £9 1.31 1.36 sand >90 44-46 >50 >50 >0.5 

9.00 £9.5:: 300.60 3.82 1.27 1.40 sand >90 44-46 >50 49 >0.5 

9.£5 30.351 £77.20 3.41 1.23 1.A3 sand >90 42-44 >50 45 >0.5 

9.50 31.17 281.00 3.23 1.15 1.47 sand >90 42-44 >50 45 >0.5 

Dr - All sands (JaiiolkoKski et al. 1985) PHI - Robertson and Caipanella 1983 CSR: Seed et al. 1983 - M=7.5 

Note: For interpretation purposes the PLOTTED CP'T PROFILE should be used nith the TflBlUlTa OUTPUT froi CPTINTRl (v 3.0A) 

# 



Conocro Inc?-

Operat or 

m 
;DENNIS WILSON On Site Loc:G-1S Page No. c. 

DEPTH Qc (avg) Fs (avg) Rf (avg) SIGV SOIL BEHftVIQUR TYPE Eq - Dr PHI SPT SPT (SR 
(leters) (feet) (tsf) (tsf) (*) (tsf) (J) deg. N N1 

9.75 31.99 265.60 2.62 0.99 1.51 sand 80-90 42-44 )50 42 )0.5 
ie.w 32.61 256.40 2.34 0.91 1,54 sand 80-90 42-44 49 40 >0.5 
10.25 33.63 218.40 2.09 0.96 1.58 sand 80-90 42-44 42 34 .42 
10.50 34. A5 163.00 1.62 0.99 1.61 sand 70-80 40-42 51 25 .26 
10.75 35.27 112.20 1.15 1.03 1,65 sand to silty sand 60-70 36-40 27 21 .22 
11.00 36.09 40. Ef 0.93 2.31 1.66 sandy silt to clayey silt UNDFND UNDFD 15 12 UNDF 

Dr - fill sands (JaiiolkoHSki et al. 1965) PHI - Robertson and Caipanella 1963 CSR: Seed et al. 1933 - M=7.5 

«" Note: For interpretation purposes the FIOTTED CPT PROFILE should be used with the TftBULflTEB OUTPltT froi CPTINTRl (v 3.0A) «« 

] 



Page / of'i. 

Location: /V' G */ 

Site: l>\/PoAJr' 

Unit: I Operators: 

, Town: 

L\ S 

J Start Time: 

^ -^K. e. ^ » 

FIELD ACTIVITY LOG SHEET 

End Time: I bJo 

State: IZr^L . 

(conoco) 

Is 

Proj. Consultant: Company: 

Date 
Start 
Time 

End 
Time Location File 

Cone 
Strat. Soil Water 

Mont. 
Well 

Depth 
(ft) 

Hole 
No. 

Reason for Stopping 
1. Tip Pressure 
2. Predetermined Depth 
3. Friction 
4. Inclination 
5. Hydraulic Pressure 

Grouting: 
F - Funnel 
T - Tubing 
D - Downhole Comments 

n-zoh /rv^ )// )<' 55 s / r ^lA^f Ar ^2.Z. 
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1 
I SDL:NDING DflTft IN FILE CPTH4 

PEROTOR : COLV IN SELLS 

CONE .-•Q: 

ll-EiZ!-91 15:51 

LOCOTI ON : i-:-04 

JOB No. : 1 

ZE-Jr Z-t.-'.7r 3E3r3~4.vZE wZREEC::Z "J ' -rr-i-:rT7r,» F3i5~;3\ 'r":z PG3E PEEE^EE "P'M L-" - P .EPTIO ! _ '-.u . 
rt c^r c T 5: 5 V S T ril'jc -v -.L 4v.'Qc % •;Pw-4-.r/3c •- * -rl 

el:-:- -irt' — ^ • ~ •'. '<*'• -4. • 
— ^ • ~ •'. '<*'• z.. 

Z.Z5 f. 3 -2: -I Z. 00 -3.0.0 V. J. -56.3: -58.31 0.3 
V, iv ?. c- •i \ 

V i.iZ ^•.3 -
0.3 

0.5 1 0.0: ?.8: c. 3 I 1.39 
0.3 

^ » _c V. 1 : 0.0.5 0. C'v t*. z :• 7-
vi Z 

y 

Z.l: '« :• 
I. * 1- - ; 0.04 1» tM 0.33 0.33 

c < z 

?." e.se 
S. 35 ..k 

<1 

V 0.03 

0.00 
-3.00 

5.00 
2.2 
i.z 

3.45 
T ••C 
.1-. tw* 

3.45 
3.4:. 

•J. "ft- 1.2 /. 0.0: 13.00 10.3- 10.3- 0.5 
0.45 r\ 

il- 0 0.01 6.33 o.e -.1: e.3 
L5C .. ? 

•V 
C' £.00 • 

Vi . 
' 

0.3 
0.55 1. :• ~C' ~v 0.01 -13.00 0.1 -30.39 -30.39 
0.D0 Zi V ""4* 0.01 -31.00 .•> 

tf.C -34.4; - j-. 4.3 M 
P. t5 z, * i. 'Z 0.05 3.13 0.3 1.10 1. 10 w 
0.70. 9 0.09 1.03 0.3 0.31 0.31 

V • M 

i" 

C; z 
0.75 Lz- ' u .3 0. l5 0.35 0.3 v' » « 3.13 k.3 
0.S0 2. i b'- 34 0.15 0.63 0.3 0. It e. 10 0.3 
0..55 ; 

3; 0.13 0.56 -1.3 1 -0.31 0.3 
0.:f. 3.e 0.31 e.bM -0.7 -0.15 -0.1: 0.3 
0.95 J.: 39 39 0.34 0.33 -0.1 -0.01 -ft 31 0.3 
1.00 3.3 5i 0.33 0.70 0.3 0.0- 0.04 1 
i.e:- 7 A 84 .34 0.30 0.73 0.7 0.03 0. ?8 0.3 
1.10 3.3 109 109 0.33 0.33 1.8 0.06 0.06 8.1 
1.15 3.8 109 109 0.70 0.35 1.3 0.08 0.08 0.1 
1.30 5.9 138 138 0.79 0.33 1 -> 

• • w 0.07 0.07 0.3 
1.35 4.1 133' 133 0.81 0.31 1.3 0.0" 0. 07 0.3 
1.30 4.3 119 119 0.73 0.33 < - 0.06 0.08 0.3 ' "=• 
. 1 .>w 4.4 103 ;03 0.35 0.30 1.5 0.10. 0.10 8.3 
1.43 4.3 108 108 0.59 .7 CC 

C> MW' 
• r 0.10 0.10 0.1 

1.45 4..S 113 113 0.33 0.55. 1. 7 0.11 0.11 0.1 
1.50 4.9 1-5 115 0.33 0.55. 1.7 0.1: 0.11 0.1 
1.55 5.1 ill 113 0.E^ 0.47 4 ^ - • 0.11 6.11 8.1 
1.30 5,3 • 07 

IV 1 107 0.53 0.49 1.9 0.13 C.13 0.1 
1.35 5.4 101 101 0.51 0.51 1.3 i. 11 •0.1: 0.1 
1.70 5.3 104 104 0.53. 0.51 1.9 0.13 0.13 0.1 
1.75 • • i 114 0.5S 0.;.: 3.0 0.13 8.1c 0.1 
1.80. 5.9 .. 1-E 0.33 0.51 3.3 0.13 0.13 
1.&5 3.1 137 > C-7 

lU 1 0.39 0.54 O 7 0.13 0.13 •i 1.90 3.3 133 13^ 0.73 0.53 u* u 0.13 0.13 w 
1.95 3.4 147 147 0.61 0.55. 3.3 0.11 0.11 8.1 
3.00 3.3 148 14.S 0.73 0.51 3.5 0.13 0.11 0. 1 



CP: HA ; H-04 : 11-E:0-91 15:51 PPGE 

t iCP'K DE?^ RESISTANCE CORRECTED TIP .OCPL FRICTION FRICTION.RATIO ^-QRE PRESSURE P P RATIO DIF P P Rfi-'D INCLINATION 
Jrteri feet Qc tsf Qt tsf -s t;' Fe/Qc t P* ps; Pv/Qc ; iPv-P'hl/Qc % I ds^ 

2.05 6.7 » w'7 0..82 0.52 2.6 
2.10 6.8 * rr 

i J7 159 0.86 0.54 2.6 
2.15 T ' 1^: 149 0.75 0.51 2.6 
2.20 T ;Z 153 ' -.7 0.72 0.47 • 7 

/. -r-I • wi 0.-9 : 

2.30 "• r ' i.p 
i-'w !o0 1.00 0.56 0. c 

i. 35 7.7 ISi 122 •0.9i 0.52 2.9 
2.i0 7.9 ' • < T* 0.78 0.-5 W« 4 

8.0 ' . r " 
. 7 I 0.6- 0.43 : 1 

2.50 6.2 - -- - 3.96 0.-6 1. b 
2.55 5.4 200 200 0.86 0.43 1.: 
2.b0 •6.5 200 208 0. £5 0.45 ' J L 

V J 8.7 194 194 0.89 0i 46 C • 

Z» V 0. :• 205 28i 0.97 V. 46 C> 

L7Z ." •> 
7. C 205 205 0.95 0.46 r 

2.80. 9.2 201 0. 90 0.45 3. c 
i. 35 9.^ 221 22'1 ?. ?7 0.44 w* u 

2.80 9.5 2-4 2^4 4 • i 1 0.46 Wl J .« ^ — 
c. ri Ci "* 249 249 1.19 0.43 W* w 

3.M 9.8 245 I. ZC 0.50 3.^ 
T ae. 
hilt WW 10.0 < • * « . . 0,51 w* 1 

18. c 117 217 1.07 0.50 3.6 
^.15 10.5 2'08 208 1.02 0.49 w* 7 

3.20 10.5 205 -CK- 0.99 •0.4.8 3.9 
• Z-c 
W'l 10.7 201 201 1. 01 0.50 • e 

w. 7 
3.30 10.8 i T X * C * 

m J i 0.98 0.51 ". & w • . 

W« Ww' 11.e :S6 186 0. 90 0.49 - r. 
0. z 

3.40 11.2 206 208 i.ei 0.46. 4.0 
3.S5 1 ' . T 219 > 

ClC 1.15 0.52 4.0 
3.50 i.,Z' 229 cSf' 1.26- 0.55 4.C 
T rr; 
Wl WW 11.6 235 235 1.19 0.51 4.2 
3.60 11.6 228 228 1.32 0.56 4.2 
3.65 12.0 222 1.37 8.62 W. w' 

5.70 12.1 214 214 1.36 £. bo w* ' 

tJl / w< 228 226 1.41 8.62 3.9 
3.30. IE;. 5 251 WW 1 1.4^ 0.57 3.9 
c. do 12.6 261 261 1.59 8.61 5.6 
;.?0 12.8 277 277 • T' 0.62 3.9 
3.95 1S.0 •277 .7'77 1.67 0.60 3.9 
4.00 13.1 •291 w A 1.81 0.62 * 

05 13.3 289 269 1.90 0.66 4.2 
4.10 • w a w' 270 2-0 1.37 0.69 •j. i 
4.15 13.6 26-1 261 1.65 0.63 4.i 
4.-20 13. S 271 271 1.68 6.62 0 
4.25 ' T f-

«w'» 7 277 C.( 1 1.82 0.65 3.7 
t.38 --T. 1 2-59 259 1.62 0.62 w. J 
|.35 14.3 E'SS 256 1.54 0.60 3.7 
".40 1^.4 272 272 1.65 0.61 4.0 
4.45 14,t? 266 1.65 0.62 3.9 
4.50 14.8 254 254 1.41 8.56 4,0 

V. i-i 

a ' 

'i-12 ie e. 1 
12 0.10 2. • 

0.-3 0.11 0.1 
0-13 e.i: 0.; 
0.13 0.10 e.: 
0.11 e.o? o.i 
0.13 e.os 0.1 
C. 13 0. !0 i: : 
3.11 ?.0i f.. 
e.0I Z.i'i L.: 
e.0p 0.00 0.. 
o.ec- 0.0; 0.: 
3.3^ 3.30 >.: 
0.13 0.05 0.1 
0. ,0 0. OS t. . 
0.11 0.07 0.1 
V. :. 0. 0S ?. 1 
0.10 3.00 0.. 
3.10 e.i 

0.00 3.1 
0.80. 0.1 

8.13 0.07 0.1 
8.13 0.87 0.1 
8.1^ 0.07 0.1 
8.:^ 0.07 0.1 
8.13 5.87 0.1 
t-13 0.07 0.1 
8.1^ 8.80 8.1 
0.13 0.00 0.1 
0.13 0.05 8.1 
6.13 0.0S 0.1 
0.13 0.05 0.1 
8-11 0.80? 8.1 
0.13 e.0s 0.1 
8. IE 0.0H 0.1 
0.11 0.03 0.1 
0-10 8.83 0.1 
8.10 8.03 0.1 
0.10 0.0£ 0.1 
6.10 0.03 0.. 
0.11 0.05 0.1 
6.11 0.03 0.1 
8.12 8.03 C.1 
6.12 0.03 0.1 
0.18 0.01 0.. 
8.18 -0.00 0.1 
0.18 0.00 0. i 
0.11 0.01 0.1 
0.11 0.01 0.1 
0.11 "01 8.1 



CPT-^> 

DEP"H 
feet 

4, jj •4^. 9 

4.39 • ' 
4.3.5 1 J. w 

4.79 ' j. 

4.75 '.J, C 

4.30 15,7 

4. .35 i r •-

4.90 lb, 1 
T.95 16.£ 

5.90 I5, T 

5.05 it. 6 

5.19 Ic. t 

5.15 It.? 
5.39 ' T ' 

c -,r 
C.J 17. £ 

5.39 
c j 17.3 

J. Tl-
.• T ~ 

P '.r l7.9 

3.a lo. 0 
c rr 

I^w 18.3 
5. 18.4 
5.65 1.8.5 
5.70 18.7 
j. 75 18.9 

5.30^ 19.9 
C DC * r 

.'>» Z. 

5.90 19.4 
5.95 19.5 

3.99 19.7 
3.05 19.6 

3.10 3-0,0 
3.15 30.3 
3.39 3-0,3 
3.35 3'0.5 
3.30 3-9.7 

b. 3D 30. S 

3.40 31.0 
3.45 31.3 

3.50. 31,5 
3.55 Z'' p 

L.A. W 

3.39 31.7 
3.35 31.8 
3.70 33.9 
3.75 •-1--1 ' 

UU. 1 

3.89 32.3 
3.35 ££. 5 

3.90 33.3 
3.95 33.8 

7.00 33.0 

ic>t-

3?'£' 
Tic 

43: 

bi?; 

z'.i 
~y;f; 

:-3e. 
47? 

479 

i3e. 
39T 
349 
313 
394 

Itfr 

163 
A7 

17£ 
15£ 
!££ 
93 
6:-
ZfO 
r.^ 
'2Z 

38 
39 
53 
44 
41 
55 

194 
313 
35^ 
393 
353 

333 
339 
333 
T.J 

431 
5'»7 
303 

^ I 
3:1 
530 
j3? 
".79 
439 
'iiC 
^99 
t77 
453 

34b 
333 
319 
•97 

li-t 
147 
135. 
* 7^ 

173 
153 
133-
93 
33 
53' 
83 
38 
39 

41 

53 
195 
/•, , -> 

354 
393 

iS-E' 1 13:^1 PftBE 3 

FRIC'IOK' "RICTICf< FAT: :G C-OKE PRES5LIRE P P ftfillD DIFF ? p RftTIc 
• 

INCLIliATIQfs 
=5 tsf i^5/Qc T Pw ps: PK/5C •; ;Pi4-p-).i: ^ I reg 

1.33 0.43 n, w 0-lc 9.81 0.1 
1.79 9.53 J 9.19 0,91 0.1 
3.08 0.57 0.^S 0.01 9.1 
3. b0 9.33 c, 7 9.91 'f * 

I'i -

C. L, • 0.38 5.9 9t 9.01 9.1 
4. IS 0. ^3 w, J 9.- 9.93 .-i 1 

4.33 9.77 r -
Ji ' 9.97 9.0j 

. 
0.1 

5.33 9.33 U 
1 L.' 9.0" 9.03 9.1 

5.35 0.43 : 9.9" 0.0£ 9.: 
3.18 '. u 9.93 9.93 9.1 
5.39 1.07 w • c 9.09 9.93 % . 

V • 1 

4.89 1.03- w 
^ % w' 0.99 9.93 ' 

4.03 0...83 r. c 9.19 9.93 .3, _ 
•J. J 3.78 C-, c 0.0- 9.03 8.1 
3.95 9.79 h, 4. 0.0^ 9.03 9.; 
4.03 9.34 r. 1 0.99 9.93 
3.6" 0.8- t. : 0.10 9.93 ^ • 

V* -

3.33. 0.89 V \ ill 4: t . . 

3.58 C't: 4 J. t 9.10 0.81 e.s 
3.97 0.58 Ci 0.13 9.91 t-, 1 

£>* Z.I 9.73 L. 1 0.13 -9.00 
1.93 0.37 4. c 0.12 -£.91 A < 0.33 " r" 0.09 -0.05 W 
1. J1 9.31 3.9 0.11 -9.95 9. 
1.39 9.57 ~ 0.13 -0.03 0.-
* • 1 *: 9.54 5.8 0.13 -C.03 c*.« 
1.07 0.54 kl'i 9. IT -0.07 :.9 
1.03 9.53 £ 0.13 -9.93 3.3 
0.ST 3.51 1 0.13 -0.87 9.3 
0.-3 9,50 r, 1 0.31 -0.03 9.: 
0.33 8.50 A 0.23 -€..09 9.3 
0.79 0,58 A.b 0.35- -9:.93 0.3 
1.04 9.31 5. i 3.31 -0.8^ e.i 
1.09 0.73 3, :• 0.13 -9. 8.1 
8.94 0.77 3. T 9.23 -0.14 9.1 
0.74 . 9.79 9.3: -0.17 9.: 
0.74 1.13 4.3 0.4-3 -0.33 9.1 
9.3- 4. .j ^.b 9.90 -0.3- 9.1 
0.31 9.75 c 0.49 -0.13 9.1 
0.55 0.81 s.£ 9.45 -3.35 0.1 
0.39 8.33 4.e. 0.56 -0.33 0.; 
0.39 0.75 c -: 

Ji u 9.73 -9!. 39 9.1 
9.35 9.79 t,£ 1.83 -0.10 8.1 
9.45 1' 3.5 1.15 -9.. 07 0.1 
8.31 1.11 t'i b 9.99 -0.91 9.1 
9.93 9.83 D, b 0.47 -0.91 
- i / i' 9.33 7.6 0.33 0.93 m 
£.73 0.r 7.3 0.13 -0.00. w 
Ci Jl" 9.83 7.3 8.13 0.00 £ 
3. £6 9.93 I • J 0.15 0.00 0.3 



:-'TH4 • • H-04 : 11-£:2!-3 7 

DEP-m 'IP RESISTSNCE a;:RO£CTEI' TP' LOCAL 'RIETIOM 
leteri ft ft Qc -i* Et tsf ^5 tsf 

'.iz EE.: m 309 'i T •. 
ll* E*T 

l.li EE. 5 E"EE 89 E c. bb 
1.15 E^S E^t <i« CI-

7.£fi £j-. T EE: 5 "&r 
^ * W 3. or 

7 EE. 6 -EE E, 99 
7. Zap EE.E -4E *r* si / 

7, Iz E^. 1 ^57 ^ J' H: 
*7 . ^ 

t *rx- Ih.l -EE 9E9 '•.59 
. . -f j E-T.P -;0 'tis 4. EE 
7.3C E^. 0 HIE slE 5.74 
7.55 E4. £ EEi EE 4 E.07 
7.S0 Et.e 558 35t c. 75 
/ ^ ^ c3. i 355 E. EE 

•:51 PS3E 

7.73 E5.5 w'U' A 331 E,81 
i".: j "T 501 3?' E.5E 
7.t^ S,b ££0 E£? ; ' c 

7.35. f- E'? £70 E.?.-: 
~ -?• 1 • . ( U-Wf .r -.-'1 il/t - • T u 

7.35 EE.. 15? SIMTC l.P? 
8.00 Eb.E EEE 1. w>Z 
8.85 EE. 4 •-.4 -

U. El- 1.80 
|l0 Eb.b EE'?. ;.Cv .. 
ri5 £8.7 £11 !• ^ C' 

»i u 
' CC 
^ • Ow' 

&.E3 88.9 wl : 1.5:. 
&.85. E7.1 '.i / ill < 1.85 
8.50 E7.E '•i' *? 

Ciw ii - w 1.88 
5.35 £7.4 £15 C.».^ 1. i-b 
8.-0 £7.8 IAJ ll-w' 1.81 

£'7.7 E£6 Zio 1.88 
£.50 £7.9 ElE ElE 1.87 
5.55 £5.1 195 196 i.Eb 
8.83 £8.2 131 • C ^ 1. IE 
6.55 £3.4 ' 7- 18?. 1.08 
8.70 £8.5 19- 194 !.££ 
8.75 £3.7 m £09 1.41 
8,8?. £8.9 i-V 

^ 
il • 1.; 1.5£ 

8.85' £•9.?' Et£ 1.55 
3.9? £9.£ £•01 £?•: 1.4E 
5.95 E9.4 194 194 l.:<i 
9.00 £9.5 139 19? 1.58 
9.05 £9.7 169 189 i.40 
9.10 £9.9 13E IE? 1.57 
9.15 ;<0..0 '.7'i 174 1.58 
9.80 3?..£ 187 187 « I'C 

* (-J 

9.E5 50.5 
• ' i 171 . • I.'i 

9.50 50.5 ITi' 175 1.54 
|.55 50.7 156 158 . 
1.4? 58.8 153 153 1.09 
9.45 51.0 155 ?..98 
9.5« ( c * 7 * IE! 0.9E 

ICTIDM 5ATIc PORE PRESSURE 
Fs/5c Ptt :!si 

V r RH:: 

."'Vi. -JLC 

^ CI" u P RfiTIO 
::v-oh;'Qc % 

iNCLIMPTIQN 
I ;ea 

0.69 1 ^ r, 0.18 0.0. 0.E 
?.91 7.S 0.19 0.01 0.E 
e.3E 0. '? 0.1'( -0,0E' 0.E' < 
«•. 7. 4.7 0.09 "'y, ^7 ?.E 
1.00 3,9 0.07 -Z.vl •, 

iu', ;! 
E.99 6 •*» •""" 

w, 0/ -i'.Cz 0.E 
0.9E t 0.07 -0.0O 0.E 
0.98 4. w >7 

v'l . -0.05 C.E 
1.01 -t, c 0.'07 -0.09. 0.E 

,1 4 

I'. Ti 4. Z 0.0E -0.'?7 0.E 
?.7E 4, y 0.05 -0.07 b. 

0.77 T -I 0.0£ -0.09 0.E 
0.7" 4. 3 0.09 -0.08 0.E 
0.79 3.5 0.0E -0. 10 •• • r 
0.79 J;. C 0.0.9 -0. IE 0 : 

0.7^ u v.-:- IE C. I 

0.78 . 0.0E -J. e«.i 
t:~ - s 

u* . 0.09 " is ; 
f, 

3,7E' 3, 0.1. -0.17 ?.E 
S. 7E 3.4 7' r « 

V. • . -t. 17 0.E 
0.7" w* / t. .1 -3.17 .•I -

<•* w 
:> T.; 
V'« i W, ui C- ?. IE -0.17 '0.E 
i, 73 -> ^ 

w"»: 0.13 -0.17 e.E. 
0.7£ *:• 1 0.14 -0.18 0. E 
0.7b 4.E ?. 1- -0.18 0.1 
0.7S *•,5 0.15 -0.18 ,«k 

C, i 

0.75 • 'I 0.17 -0.15 0.E 
0.^ T ' 0.17 -0.14 0.E 
0.74 w* ll 0.17 -0. IE 0.E 
0.79 5.0 0.17 -£.15 ?.E 
0.84 5.2 0.19 -e. 15 0.E 
0.85 r c 3. EE -0.18 e.E 
0.59 8.1 ?.,£4 -0.14 0.E 
0.85 4.9 '0.13 -0. IE 0.E 
S. 87 4.4 e. 15 -0.19 0.E 
0.71 4.8 0.18 -S.17 0. E 
6.77 j. .i 0.19 -0.17 e.E 
0.71 5. c ?.£•? "i; lb 0.1 
0.89 5.9 0.EE' -0.18 0.1 
0.7£ o.£ 0.E'4 -0.15 e.E 
0.74 5.4 0.E-0 -0.19 e.E 
0.76 C i 0.E? -e.Ei 0.E 
0.78 5.5 0.E1 -0.E1 e.E 
'0.75. J* u 0,EE -0.EE 0.C 
0.73 4.9 0.E1 -0.E4 0.E 
0.77 !.£ 0.E1 -0.E£ e.E 
0.79 J* A 0.EH -0.E9 e.E 
0.3E 5.2 0.EE -0.30 e.E 
0.74 5.5 0.3? -0.E9 e.E 
0.70 E.9 0.E1 -0.38 0.E 



LPTH- ; H-54 : 11-£0-91 15:51 PAGE 

DEP'TJ: DE^'TH TIP FESISTSTCE Co^SECTET' TP' LOCAL FRICTION -RlC'IOfs .RATIO PCRE PRESSURE P P RHTIC DIFF ? P RPUG 1,^1 
sscers, rest Qc tif Qi Fs/'> % 

S.55 31. E 133 133 e.73 O.S0 
•7.bl- 31.5 106 10A 0.S0 0.76 
6.65 31.7 103 103 0.^0 6.66 
6.72 3l.S 116 116 0.67 C. 7P 
6.75 33:.0 "E ~ :.36 1.60 
6.62 33.3 35 35 1.66 3.63 
6.35 33.3 16 16 0.76 'r. 34 
6.62 33.5 16 16 2.36 
6.65 33. 6 16 16 2.37 

10.iS0 33.3 1:; 15 

C. ' 

c. c: 
10.05 35.2 14 15 0.36 3.72 
10.10 33.1 1:; 14 0.40 3.33 
iCi 1-. "T / ' '•i 
.Ui *». «jw'« wi .*T .n 

10.30 33.5 13 13 • ^ 

WRITE NUMBER OF RODS USED 

ps: PK/5C i i.'y-Phl/P: I dc: 

0.9 0.33 -0.41 2.3 
^.3 0.39 -e.46 *'• u 

C-.4 0.46 -0.33 2.3 
5. ^ 2.36 -0.33 2.3 
4.3 2.40 -2.65 2.3 
w. 1 1.06 1 .• 

--.Cv C.3 
; , •* 3.61 -1. C'4 2.3 

.z.'- 4.15 -2.47 2.3 

.3.4 5.72 2.39 0.3 

.wi Cf 6.6l 1.06 2.3 
,5.2 7.46 1.65 2.3 
.5.6 3.11 X w' 

•k 

,6.9 6.66 3,7: 
.8.3 12.1c 3.:4 t't D 



COINIOCO INC 

upe r"' <Z\ X- C ; r'" s CML V ^ SEL !_ w- EP"^ De.te I - A u. :0-El 4 ~ , D 1 

^ On Site L o c : H - tZ • H 0 •; U i e I J d.-J.' 

J Z:'--
V, J _ ., s tebl e •: feet ; • CL . •E9t.5£8 

Tzt . Jr • A. : • 4- , ' -
„ W*» « '. C-. ; • .50 pc-

DEF^T-h Qc iavg; F; 1 Z T u < livg; 3:37" E5IL iEHAVIGUR ~P3 Eq - 5r r'Z.i w*r' i 5e 
'eetivs; . J ? t k',' ivSf/ \%) ("if' dss. N tsf 

?.5C ' 6.57 c. i-'i: 3.3? £.0- undefir.e: UIOFND GKui.-D LEf LiNDEFI-G 
e.be; •1 Z.Zi C.f: 3.eiy i:.: r.arfirie; jNDRffl JN3F- JLT UNDEFIMEI 
2.95 I £1.65 •> 'y 

w. . w' 
- .-<.:: i: .3 iiricy silt to ;layey eilt x-ir^DFS 0 .3.1 

' n IC i. 
•> • • 
o. 00 iin;: te s:;:'. ee-; 30-90 35 UNDEFI^al 

y CC r 113.66 i'.z'i 3.56 0.37 eanc 60-90 46-46 •i'l iJ^E'E-ifaii 
.«<^C; 113.56 6.56 6.5: 0.33 30-90 S6-43 uli JNI'FI.'ei 
i. ic 145.57 6.79 e.53 0.36 earic: 190 46-'T.S Z*? iifTDFilCT; 
E. A5 17^.17 6.35 •N n 

V, rr 0.40 ear: )90 46-eA J.C liNDEFINS' 
L 7Z 2 cfl£.17 6.91 t. 45 0.45 ;ar;o '90 .t6-43 39 UNDEAiie 
3. 'fc 17 1.16 .1 

t. , T / 0.49 jcj;. ;.90 46-a6 ai liNDEFINEZ 
3.35 il 1. Zc e.. 0.53 ear; I ; 90 46-46 r- HVDE-i'-EI 
3.t5 < ••, 

iU 
•l-OT C.,> 
uCw'« JV.' 

1 vO 
..w L'. 1-4 G. 37 sane \ * •*. 4o-4t 43 ifiED 

3.95 13 '1. - 1 w'w 
^ • ! 
i; z. 0. :.3 sane 97 4s-46 So Ul^DEFIlG 

or l-t Ci% 
•1; v« Jv 1,"^ . 3.65 t". :6 sane ;90 46-a6 >50. UMDEFINEI' 

n# Cw' 1 j 363.17 •. j'l £.56 0.70 sane >90 H6-4H /50 
4.65 1;- 454.17 Z, 55 £. 66 «!. 7;i craveiiy sand so sand . 9t In-j '. r.". 

; jv LiNDE-l'CL 
5,15 •7 5^.56 ~ .-V. £.97 0.79 g-'-avilly sano :: save :-9£ /46 /5C. iJN-DFitCL. 

16 456.33 7 j£ £.3- 0..53 enavelly sand se san: 190 >46 >50 ^JNDEFI>E' 
15 363. -zz 1. ^0 £. 69 0.66 aa?d >90. 46-»6 >50. l!NDEFI>ED 

0. 6i. X :Z» X 6.93 2.53 0. T.1 iartC 30-90 UNDEFIIS 
s,4{. •"• •• 1:3.71 6.65 V. 75 0.97 icnc- tc sil:y rsnc 70-60. 40-43 21 'AIEFiNED 
i.7C £3 57. .63 6.46 £. 79 1.01 sane >G sixty aan.y 50-60. 33-40. 14 UNDEFIJE) 
l.Zi 345.17 3.11 6. .66. 1.06. sarc >90 44-46 ^-T 

t( -NDEFIJei; 
: • y*! 373.3"? z, zl 6.93 ' ' i7» 

1*44.' aan.b i9£ 46-46 >50 'wNDFINEE 
~ ir 
4 1 .>W< 4«..55. 3.5? 0.67 .. sand >90 46-48 >50 ISG-EF:!© 
~.'iZ c5 377.0C 3.13 0.7^ ' ' c sarc >90 44-46 >50 JNEEFI^ET 
6.3'5 .-.-T 

•11 317.33 1.59 0.73 1.22 saro 60-90 43-44 43 •JKDFIKE: 
8.S IZ 313.63 1.57 "A 

V» It 1.15 sand 60-93 43-44 .TI •JNEEFirJET 
6.35 £5 156.53 1.33' Z, c l SoriC 60-90 43-44 36 UNDEFI!€D 
3.15 56 167.33 1.3S £.73 1.36 sand 60-90 42-44 36 •JNDEFIHEI^ 
5.45 «j.: 

' rr r "• 
IJyJ, t<j 

.• / r 
• M 0.76 l.^I tiriG 70-30. 40-43 50 LM)EFI>E:' 

5.75 T-*< 
uC 166.56 6.9? 0.63 1.45 aan: to siity sa:,; 60-70. 33-40 yu 

16.25 i t). ilO 
r • 3.96 1.49 clayey silt to silty clay L^SF® C 

. < 0 
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FIELD ACnVITV LOG SHEET 

Page A of 
Cconoco) 

Location: 

Site: D Po n -r~ 

f Operators: 

Proj. Consultant: s'M 

J Town: 

, Start Time: 0^"=* o 

(g: . V> • r • VI. 

End Time: 

State: HrJtV 

Company: 

Date 
Stan 
Time 

End 
Time Location File 

Cone 
Strat. Soil Water 

Mont. 
Well 

Depth 
(ft) 

Hole 
No. 

Reason for Slopping 
1. Tip Pressure 
2. Predetermined Depth 
3. Friction 
4. Inclination 
5. Hydraulic Pressure 

Grouting: 
F - Funnel 
T - Tubing 
D - Downhole Comments 
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SOUNDING DfiTft IN FILE CPTH9 m RPTOR : CfiLVIN SELLS 
CONE ID : 293 

C o n o CD. I n c. 

11-19-91 09:07 

LQCftTION : H-09 

JOB No. : 1 

DEPTH 
iete»*s 

E-aseiine 

DEf^TH 
feet 

TIP RESISTPNCc 
Qc tsf 

-263 

CORRECTED TIP LOCAL FRICTION 
Qt ti ps tsf 

-7.05 

FRICTION RPTIO 
Fs/fc % 

WRI PRESSIJRE 
FV DSl 

-9.0 

P P RAT LI DIF P P RATIO 
(C'w-Phl/fc * 

INCLINATLOS 
I dec 

0.05 0.2 2 £ -0.05 -2.24 0.2 0.69 0.69 0.4 
0,10 0.3 6 6 -0.04 -^.65 0.1 0.10 0.10 2.1 
0.15 0.5 S ?. -0.03. -0.42 -0.1 -0.1! -0.1! 1.6 
0.20 0.7 5 p -0.04 -0.77 -0.1 -0.17 -0..i7 1.6 
0.25 0.8 4 0.05 1.24 -0.1 -0.11 -0.11 2.0 
0.30 1.0 9 9 0.09 1.00 -0.1 -0.08 -0.08 1 7 

^ t • 

0.35 « 4 
i 4 -0.05 -1.10 -0.1 -0.20 -0.20 1.: 

0.40 1.3 2 2 0.03 1.26 0.0 0.00 0.00 0.3 
0.45 1.5 c c 0.06 1.23 0.1 0.15 0.13 0.3 
0.50 1.6 1 0.02 1.53 0.0 0.00 0.00 0.5 
0.55. 1.8 i 1 0.03 6.67 -0.0 -0.29 -0.29 0.5 
|0.60 2.0 1 0.03 4.38 0.2 1.72 1.72 0.5 
l65 2.1 -1 -1 0.00 0.00 0.2 -2.07 -2.07 0.5 
"0.70 2.3 -1 -1 0.00 0.00 0.1 -1.61 -1.61 0.3 
0.75 £.5 -0 -0 0.00 0.00 0.1 -2.59 -2.59 0.3 
0.80 2.6 6 6 -0.01 -0.13 0.1 0.14 0.1^ 0.2 
0.85 2.8 12 12 0.09 0.72 0.3 0.20 0.20 0.2 
0.90 3,0 21 21 0.09 0.42 0.6 0,19 0.19 0.3 
0.95 3.1 18 18 0.10 0.52 0.7 0.29 0.29 0.2 
1.00 Uf iJ 14 14 0.09 0.63 1.0 0.53 0.53 0.2 
1.05 3.4 14 14 0.08 0.57 1.2 0.60 0.60 0.2 
1.10 3.6 18 18 0.11 0.62 1.2 0.50 0.50 0.2 
1.15 3.8 31 31 0.19 0.61 1.2 0.27 0.27 0.2 
1.20 3.9 51 51 0.22 0.4i 1.2 0.16 9.16 0.2 
1.25 4.1 47 47 0.16 0.35 1.2 0.16 0.18 0.3 
1.30 4.3 43 43 0.17 0.40 1.2 0.21 0.21 0.3 
1.25 4.4 34 34 0.15 0.44 1.4 0.29 0.29 0.3 
1.40 4.6 30 30 0.13 0.43 1.6 0.39 0.39 0.3 
1.45 4.6 £8 28 0.12 0.41 1.8 0.47 0.47 0.3 1.50 4.9 27 27 0.06 0.23 1.9 0.50 0.50 0.3 
1.55 5.1 25 25 0.09 0.35 2.0 0.56 0.56 0.3 1.60 5.2 26 26 0.16 0.72 1.8 0.52 0.52 0.5 1.65 5.4 23 23 0.32 1.40 2.1 0.68 0.68 0.3 1.70 5.6 14 14 0.37 £.76 2.2 1.15 1.15 0.3 1.75 5.7 11 11 0.33 3.06 1.5 0.97 0.97 0.3 1.80 5.9 10 10 0.29 2.96 1.2 0.88 0.88 0.3 

.1.65 6.1 9 9 0.27 3.01 -0.1 -0.05. -0.05 0.3 
k.90 6.2 10 10 0.19 1.86 -1.0 -0.71 -0.76 0.3 
M.95 6.4 10 10 0.16 1.54 -2.9 -2.09 -2.20 0.3 
2.00 6.6 11 11 0.11 1.00 -2.5 -1.64 -1.78 0.5 



CPTH9 : H-09 : 11-19-91 09:07 PPGE 

DEPTH DEPTH TIP RESISTANCE CORRECTB TIP LOCAL FRICTION FRICTION RATIO PORE PRESSURE P P RATIO DIFF P P RATIO INClWlD 
•eters feet Qc tsf Qt tsf Fs tsf Fs/Qc * Pw psi PWQc % (Pw-Ph)/Qc X I deg 

2.«5 6.7 14 14 8.12 0.80 -3.5 -1.76 -1.91 0.4 
2.18 6.® 16 15 0.13 8.83 -3.4 -1.59 -1.75 0.4 
2.15 7.1 17 17 8.14 8.88 -3.1 -1.31 -1.49 0.4 
2.28 7.2 15 15 8.12 0.78 -2,7 -1.3! -1.55 0.4 
2.25 7.4 11 11 8.01 8.78 -2.5 -1.57 -1.93 0.4 
2.38 7.5 13 13 0.81 0.66 -2.1 -1.15 -1.51 0.5 
2.35 7.7 22 22 0.13 8.57 -1.6 -8.53 -0,76 0.5 
2.48 7.1 37 37 0.16 8.48 -1.4 -8.28 -0.43 0.5 
2.45 B.e 51 51 0.25 0.49 -1.1 -8.16 -0.28 0.5 
2.58 6.2 51 51 8.23 0.39 -0.7 -8.09 ' -0.28 0.5 
2.55 6.4 68 68 0.32' 0.53 -0.2 -0.02 -0.14 0.5 
2.68 6.5 55 55 8.36 8.65 1,3 0.17 0.03 0.5 
2.65 6.7 53 53 8.36 8.71 1.7 0.24 8.06 0.5 
2.78 8.1 52 52 8.37 0.71 2.0 0.28 0.11 0.5 
2.75 1.8 54 54 0.37 0.66 2.5 0.33 0.16 0.5 
2.B8 1.2 55 56 8.37 0.67 2,7 0.35 8.16 0.5 
2.85 1.4 56 56 0.37 8.65 3.0 0.38 0.28 0.5 
2.18 1.5 56 56 8.35 8.63 3.2 0,41 0.22 0.5 
2.15 1.7 55. 55 0.35 8.64 3.4 0.44 8.24 0.5 

3.88 1.6 54 54 8.33 8.62 3.4 0.45 0.23 0.5 
3.85 18.8 54 54 0.31 8.57 3.7 0.49 8.2-6 0.5 
3.18 18.2 56 56 8.38 8.54 3.8 8.49 8.26 

3.15 18.3 65 65 8.35 8.54 3.8 0.43 8.22 w 
3.28 18.5 71 71 8.38 0.53 3.9 8.48 8.28 0.5 

3.25 18.7 73 73 8.31 0.54 4.1 0.42 8.21 0.5 

3.38 18.6 83 83 8.43 0.52 4.1 0.36 8.18 0.5 

3.35 11.8 67 67 8.45 8.52 4.2 0.35 0.17 0.5 

3.48 11.2 63 63 8.44 0.54 4.4 0.38 0.11 0.5 

3.45 11.3 71 71 8.31 8.49 4.4 0.41 8.28 0.5 

3.58 11.5 77 77 0.4A 0.57 4.5 8.42 0.20 0.6 

3.55 11.6 61 61 8.44 8.63 4.3 0.45 0.28 0.6 

3.68 11.8 66 66 8.41 8.63 4.5 0.41 8.21 0.6 

3.65 12.0 65 65 8.48 8.61 4.7 0.52 0.23 0.6 

3.78 12.1 61 69 0.41 0.59 4.8 0.51 0.23 0.6 

3.75 12.3 78 78 8.43 0.55 5.0 0.46 0.21 0,6 

3.88 12.5 11 11 0.47 8.51 4,6 0.38 8.16 0.6 

3.85 12.6 118 118 0.56 0.53 4.8 0.31 0.13 0.6 

3.18 12.6 128 128 8.65 0.54 4.8 0.29 0.11 0.6 

3.95 13.0 127 127 8.78 0.55 5.0 0.23 0.12 0.7 

4.08 13.1 144 145 8.76 8.53 5.0 0.25 0.10 0.7 

4.85 13.3 154 154 8.86 8.57 5.1 8.24 0.01 0.7 

4.18 13.5 168 168 8.18 0.56 5.1 0.23 8.08 0.7 

4.15 13.6 168 168 8.18 0.56. 5.2 0.24 0.09 0.7 

4.28 13.6 172 172 8.16 0.56 5.3 0.22 0.08 0.8 

4,25 13.9 171 171 8.97 0.57 5.4 0.23 0.08 0.6 

4.38 14.1 165 165 8.18 8.55. 5.5 0.24 0.09 0.6 

4.35. 14.3 166 166 0.95 0.51 5.7 0.25 0.09 

4.48 14.4 166 166 0.85 0.51 5.7 0.25 0.09 W 
4.45 14.6 163 163 8.61 0.50 5.8 0.25 0.09 o 
4.50 14,8 161 161 0.62 0.36 5.9 0.26 0.01 0.9 



1 
PTH9 ; H -09 • • 11-19-91 09:07 PfiGE 3 

HEPTH DEPTH TIP RESISTANCE CORRECTe TIP LOCAL FRICTION FRICTION RATIO PORE PRESSURE P P RATIO DIF P P RATIO INaiNATION 
leters feet Qc tsf Qt tsf Fs tsf Fs/Uc > PH psi Pw/Qc * (Pn-Ph)/lk X I deg 

4.55 14.9 165 165 0.70 0.42 6.0 8.26 0.09 0.9 
4.68 15.1 167 167 0.77 0.46 5.5 0.24 0.07 1.0 
4.65 15.3 173 173 8.82 0.48 5.7 0.24 0.07 1.0 
4.78 15.4 166. 186 8.65 0.46 5.8 0.22 0.07 1.0 
4.75 15.6 195 195 0.93 0.48 6.0 0.22 0.07 1.0 
4.88 15.7 200 208 0.99 0.49 6.1 0.22 0.07 1.0 
4.85 15.9 288 208 1.0: 0.50 6.2 0.22 0.07 1.0 
4.98 16.1 208 288 0.99 0.50 6.4 0.23 0.07 l.i 
4.95 16.2 203 203 1.02 0.50 6.4 0.23 0.07 1.1 
5.88 16.4 289 209 1.03 0.49 6.4 0.22 0.07 ; 1 

5.85 16.6 211 211 1.08 0.51 6.4 0.22 0.06 1. : 
5.18 16.7 208 208 1.08 0.52 6.5 0.23 0.07 i.i 
5.15 16.9 213 213 1.10 0.52 6.7 0.23 0.07 1.2 
5.28 17.1 215 215 1,12 0.52 6.7 0.23 0.07 A « u 

5.25 17.2 219 219 1.16 0.55 6.7 0.22 0.06 1.2 
5.38 17.4 226 226 1.13 0.50 6.7 0.21 0.06 l.i 
5.35 17.6 237 237 1.19 0.50 6.7 0.20 0.05. 1 :• 

5.48 17.7 262 262 1.45 0.55 6.6 0.19 0.05 1. ii 
5.45 17.9 247 247 1.54 0.62 6.7 0.19 0.05. l.i 
5.58 18.8 222 222 1.20 0.54 6.7 0.22 0.05 ;. 5 
5.55 18.2 203 203 1.05 0.52 6.8 0.24 0.05 1.3 

^5.68 18.4 182 182 0.98 0.54 5.9 0.23 0.82 1.3 
B.65 18.5 172 172 0.94 0.55 6.3 0.27 8.84 1.3 
^5.78 18.7 162 162 0.88 0.54 6.4 0.28 0.84 1 • 0 

5.75 18.9 152 152 0.82 0.M 6.5 0.31 8.85 1.3 
5.88 19.8 140 148 0.78 0.56. 6.7 0.35 0.06 1.3 
5.85 19.2 131 131 0.76 0.56 6.8 0.38 0.06 1.3 
5.98 19.4 116 116 0.67 0.56 7.8 0.43 0.07 1.4 
5.95 19.5 112 112 0.67 0.59 7.1 0.46 0.88 l.'i 
6.88 19.7 138 130 0.73 0.56 7.4 0.41 0.88 1.4 
6.85 19.8 135 135 0.82 0.68 7.4 0.39 0.07 1.4 
6.18 28.8 131 131 0.88 0.61 7.4 0.41 0.07 1.4 
6.15 20.2 128 129 0.78 0.61 7.6 0.43 8.08 1.4 
6.28 28.3 138 130 0.77 0.59 7.7 0.43 0.88 1.4 
6.25 28.5 137 138 0.63 0.61 7.9 0.42 0.89 1.4 
6.38 20.7 162 162 0.89 0.55 8,2 0.36 0.08 1.1 
6.35 20.8 213 213 1.07 0.50 6.5 0.28 0.86 1.5 
6.48 21.8 259 259 1.42 0.55 8.8 0.22 0.84 1.5 
6.45 21.2 296 298 1.72 8.58 8.1 0.20 0.04 1.5 
6.58 21.3 302 302 1.86 0.62 8.3 0.20 0.04 1.5 
6.55 21.5 328 329 2.31 0.78 8.8 0.19 0.85 1.5 
6.68 21.7 325 323 2.40 8.75 7.0 0.16 0.81 1« J 

6.65 21.8 343 343 2.75 0.68 7.4 0.16 0.01 c 
i • ^ 

6.78 22.8 362 362 3.04 0.84 7.5 0.15 0.01 1.5 
6.75 22.1 366 366 3.41 0.93 7.7 0.15 0.01 
6.38 22.3 359 359 3.46 0.96 7.8 0.16 0.02 . . J 

£2'. 5 323 324 £.96 0.92 6.2 0.16 0.«e 1. D 
M.90 22.6 387 308 2.56 0.63 8.3 0.19 0.03 1.6 W.95 22.8 331 331 2.72 0.82 8.3 0.18 0.02 1.6 

7.88 23.8 354 354 2,74 0.78 7.8 0.16 0.01 1.6 



CPTH9 : H -09 • • 11-19-91 09 :07 PAGE A 

1 DEPTH DEPTH TIP RESISTANCE CORRECTED TIP LOCAL FRICTION FRICTION RATIO PARE PRESSURE P P RATIO DIF P P RATIO INCiiRiN 
1 leters feet Oc tsf Bt tsf Fs tsf Fs/Qc i PM psi PK/QC S (Pw-Ph)/Qc i I deg 

7.«i 23. i 354 354 2.72 0.77 6.0 0.16 0.01 1.6 
! 7.10 23.3 402 m 3.05 0.76 8.3 0.15 8.02 1.7 

7.15 23.5 424 424 3.51 0.63 6.2 0.14 8.81 1.7 
7.20 23.6 419 419 3.77 0.90 8.3 0.14 0.81 1.7 
7.25 23.6 398 398 5.51 0.66 8.9 0.16 8.82 1.7 
7.30 23.9 364 3S4 3.29 0.86 9.0 0.17 8.82 1.7 
7.35 24.1 403 403 3.51 0.87 9.0 0.16 0.02 1.8 
7.40 24.3 402' 402 3.52 0.88 7.4 0.13 -0.01 1.8 

: 7.45 24.4 390 390 3.55 0.91 7.7 0.14 -0.01 1.6 
' /.50 24.6 392 392 2.96 0.76 6.2 0.15 0.00 1.9 

7.55 2^.0 377 377 3.04 0.61 8.0 0.15 -0.00 1.9 
1 7.60 24.9 549 349 3.16 0.90 7.3 0.15 -0.02 1.8 

7.65 25.1 330 330 3.26 0.99 7.3 0.16 -8.02 :.9 
7.70 25.3 294 294 2.89 0.99 7.5 0.16 -0.03 i.b 

7.75 25.4 248 248 2.21 0.89 7.5 0.21 -0.03 1.9 
7.80 25.6 216 216 1.74 0.81 7.5 0.25. -0.03 * C 

A • / 

7.65 25.8 195 195 1.56 0.80 6.9 0.26 -0.06 2.0 

7.90 25.9 206 208 1.55 0.74 7.1 0.25 -0.05 2.0 

7.95 26.1 212 213 1.50 0.71 7.5 0.25 -0.04 l.S 

8.00 26.2 210 210 1.38 0.66 7.2 0.25 -0.05 2.1 

6.05 26.4 198 199 1.47 0.74 7.6 0.27 -0.05 1.9 

8.10 26.6 190 190 1.13 0.59 7.4 0.28 -0.06 n 
: 8.15 26.7 169 169 1.18 0.70 7.3 0.31 -0.07 w 

8.20 26.9 226 228 0.72 0.32 7.5 0.24 -0.05 2.0 

8.25 27.1 251 25! 1.02 0.40 2.7 0.08 -0.18 c. : 

8.30 27.2 252 252 1.24 0.49 2.5 0.07 -0.19 c. i 

8.35 27.4 275 275 1.29 0.47 3.5 0.09 -0.15 C. i 

8.40 27.6 299 299 1.35 0.45 4.2 0. 10 -0.12 

i 8.45 27.7 321 321 2.04 0.64 5.1 0.11 -0.10 c. 1 

• 8.50 27.9 333 553 1.64 0.49 5.4 0.12 -0.09 p. 1 

8.55 28.1 322 322 2.00 0.62 2.8 0.06 -0.15 £.2 

1 6.60 26.2 322 322 2.24 0.70 4.6 0.10 -0.11 

j 6.65 28.4 334 334 2.60 0.78 4.9 0.11 -0.10 £.2 

6.70 28.5 312 312 2.58 0.85 5.1 0.12 -0.11 £.2 

8.75 28.7 283 283 2.25 0.80 5.2 0.13 -0.12 C. L 

6.80 28.9 268 268 2.03 0.76 5.7 0.15 -0.il 2.2 

8.85 29.0 259 259 1.36 0.72 5.7 0.16 -0.12 ''i c, c 

8.90 29.2 249 250 1.77 0.71 5.8 0.17 -0.12 2.3 

8.95 29.4 246 246 1.67 0.68 6.0 0.17 -0.12 2.4 

9.00 29.5 244 244 1.63 0.67 5.8 0.17 -0.13 2.4 

9.05 29.7 246 246 1.70 0.69 5.7 0.17 -0.13 2.4 

9.10 29.9 243 243 1 1 • 1 U 0.71 5.9 0.18 -0.13 2.5 

9.15 30.0 226 226 1.68 0.74 6.2 0.20 -0.13 2.5 

9.20 30.2 215 2L5 1.53 0.71 6.3 0.21 -0.14 2.5 

9.25 30.3 210 210 1.37 0.65 6.1 0.21 -0.15 2.5 

9.30 30.5 209 209 1.28 0.61 5.4 0.19 -0.18 2.6 

9.35 30.7 187 167 1.18 0.63 5.1 0.20 -0.21 A 
9.40 30.8 163 163 1.18 0.72 5.1 0.23 -0.25 W 

2. ̂  
9.45 31.0 155 155 1.12 0.72 5.1 0.24 -0.27 

W 
2. ̂  

9.50 51.2 153 153 0.80 0.52 5,4 0.25 -0.26 2.6 



1 
CPTH.9 : H -09 • • 11-19-91 09 :07 PftGE 5 

DEPTH TIP RESISTANCE CORRECTED TIP LOCAL FRICTION FRICTION RATIO PORE PRESSURE P P RATIO DIF P P RATIO INCLINATION 
•eters feet Qc tsf Qt tsf Fs tsf Fs/dc S P« psi P»</Qc % (Pw-Phl/Qc * I deg 

9.55 31.3 156 156 0.90 0,58 5.7 0.86 -0.84 8,6 
9.60 31.5 156 156 1.05 0.68 6.4 0.30 -«.8i 8,6 
9.65 31.7 158 156 1.15 0.73 6.3 0.89 -0.88 8.6 
9.70 31.9 161 161 1.83 0.76 6.4 0.?? -0.81 8,6 
9.75 38.0 150 150 1,80 0,80 6,4 0.31 -0.83 2.7 
9.30 38.8 130 130 1,01 0,78 6.5 0,36 -0.87 8.7 
9.85 38.3 188 188 0,96 0,79 6.8 0.40 -0.87 8.7 
9.90 38.5 113 113 1.88 1.07 7.0 0.45 -0.88 2,7 
9.95 38.6 75 76 1.37 1,88 7.0 0.67 -0.43 8.7 

10.00 38. B 33 JKJI 1,04 3.11 7,0 1,51 -0.99 C. / 
10.05 33.0 19 19 0.78 3.81 9,0 3,48' -1.01 8.6 
10.10 33.1 16 16 0.35 8,86 18,7 5,66 0.46 8.8 
10.15 33.3 18 19 0.46 8.50 16.8 6.58 1.94 2.6 
10.80 33.5 18 18 0.48 8.36 16,5 6,75 1,69 2.6 
10.85 33.6 16 16 0,48 8.66 16,1 7.30 1,87 2.S 
10.30 33.9 16 17 0,59 3,63 80,4 9.00 3,69 8.9 
10.35 34.0 88 83 7 7 18,6 5,99 8.10 8.9 
10.40 34.1 83 83 •) 7 4,5 !,3-9 -8,40 2.9 

WRITE NUMBER OF RODS USED 



COIMOCO IlNJC 

DperatoY^ iCftLyiN SELLS 
On Site LQC;H-09 

CPT Date 
Cone Used 

: 11-19-91 
:E:9 3 

09 :07 

Job No. : 1 Water table ( feet ) S Cl . L9S5S.: 
T ot . Unit Wt. (avg) : l30 pcf 

DEPTH Qc (avg) Fs (avg) Rf (avg) SIGV SOIL BEHPVIOUR TYPE Eq - Dr PHI Sf'T Su 
deters) (feet) (tsf) (isf) (» (tsf) (t) deg. K tsf 

0.30 1 5.67 -0.00 -0.06 0.04 undefined UNDFND UNDFD UDF UNDEFINEI^ 
0.60 2 2.33 0.02 0.86 0,11 sensitive fine grained UNDFND UNDFD 1 
0.55 3 7.66 0.04 0.49 0.16 sensitive fine grained UNDFND IWDFD 4 .7 
1.25 4 29.17 0.14 0.49 0.23 silty sand to sandy silt 50-60 42-44 9 UNDEFINED 
1.55 5 31.17 0.12 0.39 0.27 silty sand to sandy silt 50-60 40-42 10 UNDEFINED 
1.B5 6 15.50 0.29 1.89 0.32 clayey silt to silty clay UNDFND UNDFD 7 1.5 
2.15 7 13.00 0.14 1.09 0.36 sandy silt to clayey silt UNDFND "•DFD 5 1.2 
2.45 8 24.83 0.14 0.56 0.40 silty sand to sandy silt (40 36-40 3 UNDEFINED 
2.75 9 55.50 0.34 0.61 0.45 sand to silty sand 60-70 40-42 13 UNDEFI^e 

3.05 10 55.00 0.35 0.63 0.49 sand to silty sand 50-60 40-42 13 IJNDEFINED 
3.35 11 72.50 0.36 0.53 0.53 sand to silty sand 60-70 42-44 17 UNDEFINED 
3.65 12 73.17 0.42 0.57 0.57 sand to silty sand 60-70 42-44 16 UNDEFINED 
3.95 13 99.17 0.54 0.54 0.62 sand to silty sand 70-60 42-44 24 LWDEFINED 
4.25 14 160.17 0.89 0.56 0.66 sand 80-90 44-46 31 UNDEFINED 
4.55 15 164.33 0.79 0.46 0.70 sand 80-90 44-46 31 UNDEFINED 

4.85 16 186.83. 0.89 0.46 0.75 sand 80-90 44-46 36 UNDEFINED 

5.15 17 207.33 1.05 0.51 0.79 sand >90 44-46 40 UNDEFIfO 

5.45 16 234.33 1.26 0.54 0.63 sand >90 44-46 45 UNDEFI^ 

5.75 19 182.17 0.96 0.54 0.88 sand 60-90 44-46 35 

6.05 20 127.33 0.74 0.56 0.92 sand 70-60 42-44 24 UNDEFINED 

6.40 21 165.71 0.94 0.57 0.97 sand 80-90 42-44 32 IJNDEFINED 

6.70 22 326.00 2.35 0.72 1.01 sand >90 44-46 ;50 UNDEFINED 

7.00 23 340.00 2.96 0.66 1.06 sand >90 44-46 >50 UNDEFDO 

7.35 24 397.71 3.34 0.84 1.10 sand )90 46-46 >50 UNDEFINED 

7.65 25 373.33 3.25 0.87 1.15 sand )90 46-46 >50 UNDEFIO 

7.95 26 228.83 1.91 0.63 1.19 sand 80-90 42-44 44 UNDEFINED 

8.25 27 207.67 1.15 0.55 1.23 sand 80-90 42-44 40 UNDEFIIO 

8.55 28 300.33 1.59 0.53 1.26 gravelly sand to sand >90 44-46 46 UNDEFINED 

8.85 29 296.33 2.26 0.76 1.32 sand >90 44-46 >50 UNDEFINED 

9.15 30 242.67 1.70 0.70 1.36 sand 60-90 42-44 46 UNDEFINED' 

9.45 31 189.83 1.28 0.67 1.41 sand 60-90 42-44 36 iJNDEFDO 

9.75 32 155.67 1.05 0.66 1,45 sand 70-60 40-42 30 IJNDEFINQ 

10.05 33 82.00 1.05 1.26 1,49 silty sand to sandy silt 50-60 38-40 26 UNDEFINED 

10.35 34 17.67 -5460.96 -30911.10 1.54 undefined UNDFND UNDFD W UNDEFINED 

lyr - sands Uaiioil(0»tski et ai. 1'5B5) PV.i - Robertson ard CaipanelU 1963 Su*. Nk= 10 

t*** Note: For interpretation purposes the ftOTTED CPT PROFILE should be used with the TRBlLflTED OUTPUT froi CPTINTRl (v 3.04) •«+ 
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SOUNDING DfiTP IN FILE CPTHIE 11-19-91 10:01 

'^PERPTGR : CPLVIN SELLS LOCPTION : H-l£ 

CONE ID : £93 JOB No.. : 1 

Ccnoc:-. IPC. 

DEPTH DEPTH 
leters feet 

Baseline 

"IP RESISTflfN-Cc 
iJc tsf 

-2BI 

CORRECTED TIP 
tsf 

LOCfll FRICTION FRICTION RPTIO PORE PRESSURE P P Rpric DIFF P P RflTin I,^iCJNP7TG^ 
Fs xsf Fs/Qc % Pv psi PWOc * (Pw-PtD/Qc * j deg 

-7.05 -6.0 0.1 

0.0S 0.2 i 1 0.02 2.44 -0.1 -1.08 -1.08 0.1 
0.1 
0.5 

0.10 0.3 1 A 0.02 2.29 -0.3 -2.64 -2.64 
0.1 
0.1 
0.5 

0.15 0.5 2 £ 0.05 3.24 -0.3 -1.30 -1.30 

0.1 
0.1 
0.5 0.20 0.7 1 1 0.03 2.09 -0.3 -1.52 -1.52 

0.25 0.8 1 1 0.03 4.67 -0.3 -3.68 -3.68 2 '' 0.30 1.0 0 0 0.02 6.50 -0.3 -9.19 -9.19 
-4.66 

:• 1 
0.35 i. 1 1 1 0.03 4.65 -0.5 "4.66 

-9.19 
-4.66 

L.* i 

1.6 0.40 1.3 2 2 0.05 2.79 -0.4 -1.44 -1.44 
1.0 

0.45 1.5 J 5 0.05 0.97 -0.3 -0.43 -0.43 1.0 
0.50 1.6 7 0.05 0.66 -0.2 -0.23 -0.23 0.: 
0.55 1.8 A 

7 9 0.06 0.63 0.0 0.02 0.02 0.! 
0.60 2.0 10 10 0.04 0.36 0.1 0.10 0.10 
0.65 2.1 12 12 0.06 0.53 0.4 0.22 0.22 # 
0.70 2.3 14 14 0.08 0.62 0.5 0.29 0.29 0.1 
0.75 2.5 18 16 0.11 0.63 0.7 0,26 0.26 0.1 
0.60 2.6 20 20 0.11 0.56 0.9 0.33 0.33 0.1 
0.65 2.8 22 22 0.15 0.60 0.7 0.23 0.23 0.1 
0.90 3.0 2* 24 0.15 0.64 1.0 0.31 0.31 0.1 
0.95 3.1 27 27 0.14 0.51 1.0 0.27 0.27 0.1 
1.00 3.5 30 30 0.17 0.58 1.1 0.26 0.26 0.1 
1.05 3.4 32' 32 0.20 0.62 1.3 0.28 0.28 0.1 
1.10 3.6 37 37 0.22 0.61 1.3 0.26 0.26 0.1 
1.15 3.6 43 43 0.25 0.58 1.4 0.24 0.24 0.1 
1.20 3.9 56 56 0.40 0.71 1.6 0.2: 0.21 8.1 
1.25 4.1 93 93 0.54 0.58 1.3 0.10 0.10 0.1 
1.30 4.3 103 103 0.57 0.55 1.4 0.10 0.10 0.1 
1.35 4.4 103 103 0.56 0.54 1.6 0.11 0.11 0. 1 
1.40 4.6 97 97 0.50 0.51 1.6 0.12 0.12 0.1 
1.45 4.8 93 93 0.49 0.53 1.9 0.15 0.15 0.1 
1.50 4.9 97 97 0.51 0.52 1.9 0.14 0.14 0.1 
1.55 5.1 92 92 0.46 0.50 2.0 0.15 0.15 0. 1 
1.60 5.2 88 88 0.32 0.36 2.1 0.17 0.17 0.1 
1.65 5.4 96 96 0.38 0.40 £.1 0.16 0.16 0.1 
1.70 5.6 93 93 0.38 0.41 2.0 0.15 0.15 0.1 
1.75 5.7 89 69 0.34 0.39 2.2 0.18 0.18 0.1 
1.S0 5.9 64 0.33 0.39 2.3 0.20 0.20 0.1 
1.35 6.1 84 85 0.37 0.43 2.3 0.20 0.20 

0.1 

1.90 6.2 82 62 0.37' 0.45 2.5 0.22 0.21 m 
1.95 6.4 60 60 0.36 0.45 2.6 0.24 0.22 w 
2.00 6.6 77 77 0.33 0.43 £.6 0.25 0.23 0.1 



1 CPTH12 ; H-l£ : 11-1^-91 PftGE 

'TH DEPTH TIP RESISTflNC 
•eters feet Qc tsf 

a. 05 6.7 76 
2.10 6.9 81 
2.15 7.1 84 
2.20 7.2 84 
2.25 7.4 61 
2.30: 7.5 75 
2.35 7.7 74 
2.40 7.9 76 
2.45 8.0 75 
2.50 6.2 70 
2.55 6.4 66 
2.60 8.5 71 
2.65 6.7 87 
2.70 6.9 102 
2.75 5.0 132 
2.60 9.2 165 
2.85 9.4 164 
2.90 9.5 192 
2.95 9.7 166 
3.00 9.6 199 
3.05 10.0 £12 

10.2 224 

] 

15 10.3 223 
'3.20 10.5 239 
3.25 10.7 257 
3.30 10.6 265 
3.35 11.0 293 
3.40 11.2 263 
3.45 11.3 266 
3.50 11.5 261 
3.55 11.6 286 
3.60 11.6 295 
3.65 12.0 265 
3.70 12.1 276 
3.75 12.3 260 

) 3.80 12.5 312 
/ 3.85 12.6 302 

3.90 12.6 299 
I 3.95 13.0 306 
[ 4.00 13.1 267 

4.05 13.3 304 
4.10 13.5 302 
4.15 13.6 283 
4.20 13.6 273 
4.2-5 13.9 305 
4.30 14.1 339 

•

4.35 14.3 332 
)t.40 14.4 330 
4.45 14.6 329 
4.50 14.6 334 

0) TIP LXflL FRICTION FRICTION RATIO TORE PRESSURE P P RATIO DIF P P RATIO INCLINATION 
tsf Fs tsf Fs/Qc % Pw psi Pw/Qc i (PH-Ph)/Qc X I deg 

76 0.32 0.42 2.7 0.26 0.23 0.1 
61 0.35 0.43 2.8 0.25 0.22 0.1 
64 0.38 0.45 2.9 0.25 0.21 0.1 
84 0.40 0.47 2.9 0.25 0.21 0.1 
81 0.42 0.52- 3.0 0.27 0.22 0.1 
75 0.36 0.51 3.1 0.30 0.24 0.1 
74 0.41 0.55. 3.3 0.32 0.25 0.1 
78 0.47 0.60 3.4 0.31 0.24 0.1 
75 0.47 0.62 3.5 0.3c 0.25 0.1 
70 0.46 0.66 3.5 0.36 0.27 0.1 
67 0.41 0.62 3.6 0.39 0.28 0. 1 
71 0.36 0,51 5.6 0.37 0.26 0.1 
67 0.42 0.46 t 0.30 0.21 0.! 
103 0.46 0.45 5.6 0.25 0.17 0.1 
132 0.63 0.46 3.7 0.20 0.13 0. 1 
163 0.79 0.46 3.6 0.16 0.10 0. i 
184 0.97 0.5.3 3.6 0.15 0.09 0.1 
192 1.0^ 0.54 3.7 0.14 0.08 0.1 
167 0.96 0.55 3.9 0.15 0.09 0.1 
199 0.96 0.46 4.0 0.15 0.09 0.1 
212 1.06 0.51 4.2 0.14 0.06 0.1 
224 1.16 0.52 4.5 0.14 0.06 0.: 
223 1.14 0.51 4.3 0.14 0.08 0,1 
239 1.17 0.49 4.3 0.13 0.07 0.1 
257 1.23 0.48 4.5 0.12 0.07 0.1 
265 1.42 0.50 4.5 0.11 0.06 0.1 
293 1.72 0.59 4.4 0.11 0.06 0.1 
263 1.79 0.63 4.4 0.11 0.06 0.1 
266 1.59 0.60 4.4 0.12 0.06 e-,1 
261 1.41 0.54 4.4 0.12 0.06 0.1 
266 1.59 0.55 4.6 0.12 0.05 0.1 
295 1.52 0.52 4.7 0.11 0.05 0.1 
265 1.69 0.59 4.7 0.12 0.05. 0.1 
276 1.49 0.54 4.1 0.11 0.04 0. 1 
280 1.56 0.56 4.3 0.11 0.04 0. 1 
312 1.87 0.60 4.2 0.10 0.03 0.1 
302 1.97 0.65 3.5 0.08 0.02 0. 1 
299 2.05. 0.68 3.6 0.09 0.02 0.1 
306 2.06 0.66 3.9 0.09 0.02 0.1 
267 2.04 0.71 4.2 0.11 0.03 0.1 
304 2.0i 0.67 4.4 0.10 0.03 0.1 
302 2.27 0.75 4.3 0.10 0.03 0.1 
283 2.01 0.71 4.4 0.11 0.03 0. i 
273 1.67 0.61 4.5 0.12 0.03 0.1 
305 1.68 0.62 4.5 0.11 0.03 0. 1 
339 2.23 0.66 4.5 0.10 0.02' 0. 1 
332' 2.3i 0.70 4.7 0.10 0.02 0. 1 
330 2,40 0.73 4.7 0. 10 0.02 0.1 
329 2.33 0.71 4.8 0.11 0.02 0. 1 
334 2.50 0.69 4.9 0.11 0.02 0.1 



1 CPTHli H-l£ 10:01 PAGE 

] 

\ 

J 

DEPTH DEPTH TIP RESISTWCE CORRECTED TIP LOCflL FRIC"^IOH FRICTION ROTIO PORE PRESSURE P P RfiTIO DIF P P RfiTIO iNdllSI 
•eters feet Qc tsf Qt tsf Fs tsf Fs/Qc * PH psi Pw/Qc * (Pw-Phl/Qc * I deg 

4.55 14.9 347 347 2.46 6.71 4.9 0. 10 0.02 fl 1 
4.00 15.1 355 355 2.28 0.64 5.2 0.10 0.03 

V. X 

0 < 
4.65 15.2 369 369 2.40 0.65 5.2 0.10 0.02 

C. X 

0 1 
4.70 15.4 375 375 2.69 0.72 4.4 0.08 0.01 

O. X 

0 \ 
4.75 15.6 423 425 3.22 0.76 4.6 0.06 0.01 

VI I 

0 ( 
4.80 15.7 429 4.-'9 3.51 0.82 4.9 0.08 0.01 

CI. X 

0.1 
4.65 15.9 427 428 3.55 0.83. 5.3 0.09 0.02 0.1 
4.90 16.1 407 407 3.55 0.87 4.9 0.09 0.01 0. I 
4.95 16.2 391 392 3.39 0.86 4.7 0.09 0.01 0.1 
5.00 16.4 377 377 it lb 0.84 4.8 0.09 0.01 0.1 
5.05 i:.: 355 355 <L.n 0.76 4.6 0.10 0.00 0.! 
5.10 16.7 360 380 2.60 0.74 4.9 0.09 0.01 0.1 
5.15 16.9 427 428 3.13 0.73 5.0 0.08 0.00 0.! 
5.20 17.1 440 440 3.55 0.81 5.3 0.09 0.01 0.1 
5.25 17.2 477 477 3.88 0.81 5.4 0.08 0.01 0.1 
5.30 17.4 472 475 4.17 0.88 5.9 0.09 0.01 0.; 
5.35 17.6 458 458 4.16 0.91 5.8 0.09 0.01 0.1 
5.40 17.7 444 445 4.16 0.94 5.8 0.09 0.01 0. 1 
5.45 17.9 416 419 3.77 0.90 6.0 0.10 0.01 0.1 
5.50 16.0 414 414 3.29 0.80 5.6 0.10 0.01 0.2 
5.55 18.2 440. 440 3.54 0.80 6.0 0.10 0.01 0.2 
5.60 16,4 487 4.57 5.64 0.75 5.8 0.09 0.01 
5.65 18.5 493 493 4.15 0.84 6.3 0.09 0.01 m 
5.70 18.7 446 446 5.98 0.89 4.7 0.08 -0.01 0.2 
5.75 18.9 425 425 3.85 0.91 4.8 0.08 -0.0! 0. a 
5.80 19.0 409 409 5.61 0.88 C « 0.09 -0.01 0.2 
5.65 19.2 396 396 3.43 0.B7 5.2 0.09 -0.01 0.5 
5.90 19.4 380 ;^^0 3.25 0.85 5.1 0.16 -0.01 0.3 
5.95 19.5 366 366 3.16 0.86 5.2 0.10 -0.01 0.5 
6.00 19.7 365 365 3.21 0.68 5.1 0.10 -0.02 0.3 
6.05 19.8 345 :v45 3.10 0.90 5.2 0.11 -0.02 0.2 
6.10 20.0 326 326 2.56 0.79 5.2 0.12 -0.02 0.3 
6.15 20.2 316 316 C.CL 0.70 5.2 0.12 -0.02 0.3 
6.20 20.3 367 367 2.37 0.65 5.5 0.11 -0.01 0.3 
6.25 20.5 407 407 2.69 0.66 4.0 0.07 -0.04 0.2 
6.30 20.7 416 416 2.96 0.71 4.1 0.07 -0.04 0.2 
6.35 20.8 405 405 2.82 0.70 4.5 0.08 -0.03 0.3 
6.40 21.0 364 364 2.39 0.66 4.4 0.09 -0.04 0.3 
6.45 21.2 371 371 2.60 0.70 4.7 0.09 -0.04 0.3 
6.50 21.3 384 364 2.90 0.76 4.9 0.09 -0.03 0.3 
6.55 21.5 403 403 3.46 0.66 5.0 0.09 -0.03 0.3 
6.60 21.7 402 402 3.14 0.78 5.4 0.10 -0.02 0.3 
6.65 21.6 582 382 2.85 0.75 5.5 0.10 -0.02 0.3 
6.70 22.0. 366 386 3.04 0.79 4.7 0.09 -0.04 0.3 
6.75 22'. 1 490 490 3.91 0.80 5.0 0.07 -0.03 0.3 
6.60 22.3 510 510 4.70 0.92 5.4 0.08 -0.02 0.3 
6.65 22.5 506 506 5.17 1.02 5.7 0.06 -0.02 
6.90 22.6 474 474 5.02 1.06 5.8 0.09 -0..02 m 
6.95 22.6 417 417 4.14 0.99 5.7 0.10 -0.03 w 
7.00 23.0 415 415 3.71 0.89 5.9 0.10 -0.03 0.3 
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1 
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CPTH12 : H-12 : 11-19-91 10:01 PftGE 

PfePTH DEP'TW TIP RESISTANCE CORRECTED TIP LOCflL FRICTION FRICTION RATIO PORE PRESSURE P P RATIO DIFF P P RATIO miNATION 
leters feet Qc tsf Qt tsf Fs tsf Fs/i3c i Pw psi PH/QC t (Pw-Ph)/Qc * I deg 

7.05 23.1 430 430 3.80 0.88 5,7 0.09 -0.03 0.3 
7.10 £3.3 395 395 3.75 0.95 5.5 0. 10 -0.04 0.4 
7.15 £3.5 391 391 3.73 0.96 5.6 0.10 -0.04 0.5 
7.20 £3.6 378 378 3.77 1.00 5.5 0.11 -0.04 0.3 
7.25 £3.8 345 345 21' 0.94 5.5 0.11 -0.05 e.i 
7.30 £3.9 330 330 2.97 0.90 5.5 0.12 -0.05 0.5 
7.35 £4,1 3££ 322 2.96 0.92 5.4 0.12 -0.05 0.4 
7.40 £4.3 30£ 302 2.56 0.85 5.4 0.13 -0.06 0.7 
7.45 £4.4 300 300 2.40 0.80 5.4 0.13 -0.06 0.4 
7.50 24.6 332 332 £.72 0.82 5.2 0.1! -0.06 0.4 
7.55 24. a 3£7 327 £.86. 0.88 4.4 0.10 -0.08 0.S 
7.60 £4.9 305 305 2.04 0.67 4.5 0.11 -0.09 0.4 
7.65 25.1 305 305. £.19 0.72 4.6 0.11 -0.09 0.5 
7.70 £5.3 321 3£'l £.££• 0.69 4.0 0.09 -0.10 0.« 
7.75 £5.4 325 325 £.64 0.81 4.5 3.10 -0.09 0.5 
7.80 £5.6 353 353 2.69 0.82 4.4 0.09 -0.08 0.5 
7.65 £5.8 329 3£9 £.85 0.87 4.6 0.10 -0.09 0.5 
7.90 25.9 303 303 2.56 0.85 4.9 0.12 -0.09 0. 5 
7.95 £6.1 294 £94 £.39 0.81 4.9 0.12 -0.09 0.5 
8.00 26.2 286 286. 2.16 0.76 5.0 0.13 -0.09 0.5 
6.05 £6.4 £87 £87 1.96 0.69 5.0 0.13 -0.09 0.5 

^8.10 £6.6 302 302 1.95 0.65 5.0 0.12 -0.09 0.5 
BB.15 £6.7 307 307 2.15 0.70 5.3 0.12 -0.09 0.6 
^6.20 26.9 302 302 2. l£ 0.70 5.6 0.13 -0.08 0.5 

8.25 £7.1 311 311 2.26 0.73 5.6 0.13 -0.06 0.6 
S.30 £7.2 334 334 2.57 0.77 5.6 0.12 -0,08 0.b 
3.35 £7.4 336 £.76 0.82 5.7 0.12 -0.06 0.5 
8.40 27.6 ZsA 338 £.76 0.82 5.7 0.12 -0.03 0.6 
8.45 27.7 337 337 3.02 0.90 5.7 0.12 -0.08 0.6 
8.50 £7.9 328 328 3.13 0.95 5.8 0.13 -0.08 0.6 
8.55 £8.1 £97 297 2.69 0.91 5.9 0.14 -0.09 0.6 
8.60 £8.2 264 265 1.69 0,64 5.9 0.16 -0.10 0.6 
8.65 £8.4 265 265 1.42 0.54 6.0 0.16 -0.10 0.6 
8.70 £8.5 £48 248 1.29 0.52 5.2 0.15 -0.13 0. 0 
8.75 £8.7 237 237 1.51 0.64 5.0 0.15 -0.15 0.7 
8.80 £8.9 £45 £46 1.68 0.66 5.2 0.15 -0.14 0.6 
6.85 29.0 £39 239 1.74 0.73 5.1 0.15 -0.15 0.7 
6.90 29.2 £26 22b i.ei 0.80 5.2 0.17 -0.15 0. D 
8.95 29.4 213 £13 1.81 0.85 5.3 0.18 -0.16 0.7 
9.00 £9.5 186 186 1.41 0.76 5.4 0.21 -0.18 0. 7 
9.05 29.7 159 159 1.07 0.67 5.6 0.25. -0.21 0.6 
9.10 £9.9 200 £00 1.12 0.56 5.8 0.21 -0.16 0. 7 
9.15 30.0 228 223 1.45 0.64 4.6 0.15 -0.16 0. 7 
9.20 30.2 234 234 1.79 0.76 4.3 0.13 -0.19 0. 7 
9.25 30.3 £31 231 1.66 0.80 4.7 0.14 -0.18 0. 7 
9.30 30.5 229 229 1.62 0.80 4.8 0.15 -0.18 0.7 
9.35 30.7 £22 222 1.78 0.80 4.9 0.16 -0.19 0. 7 

^ 9.40 30.8 214 215 1.70 0.79 5.0 0.17 -0.19 0. 7 
"9.45 31.0 211 212 1.67 0.79 5.0 0.17 -0.20 0.7 

9.50 31.2 £20 220 1.72 0.78 5.3 0.17 -0.18 0.7 
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DtPlH DEPTH TIP RESISTANCE CORRECTD TIP LOCAL FRICTION FRICTION RATIO PORE PRESSURE P P RATIO DIFF P P RATIO iNalK 
leters feet Qc tsf Qt tsf Fs tsf Fs/Qc X Pw psi PH/QC X (Pw-Ph)/Qc X I deg 

9.55 31.5 884 884 1.84 0.88 5.4 0.17 -0.18 0.7 
9.6« 31.5 880 880 1.34 0.61 C C 

Ji J 0.16 -0.18 0.7 
9.65 31.7 816 816 1.S9 0.64 5.6 0.19 -0.18 0.7 
9.70 31.8 816 816 1.47 0.66 6.6 0.88 -0.15 0.7 
9.75 38.0 885 885 1.68 0.75 6.7 0.88 -0.14 0.7 
9.80 38.8 820 8-80 1.57 0.71 6.9 0,88 -0.14 0.7 
9.85 3c-. 3 801 801 1.43 0.71 6.6 0.84 -0.16 0.7 
9.90 38.5 168 168 1.39 0.74 6.9 0.86 -0.16 0.7 
9.95 38.6 165 165 1.48 0.86 7.0 0.30 -0.80 0.7 

10.00 38.6 148 148 l.cb 0.89 /. 1 0.36 -0,83 0.7 
10.05 33.0 140 140 0.67 0.68 7.1 0.37 -0.84 0.7 
10.10 33.1 138 138 0.63 0.60 5.4 0.86 -0.53 0.7 
10.15 33.3 139 139 0.98 0.66 4.6 0.84 -0.37 0.7 
10.89 33.5 187 187 0.83 0.65 4.8 0.87 -0.40 0.7 
10. S 33.6 106 106 0.93 0.88 4.9 0.33 -0.46 0.7 
10.30 33.8 73 73 1.19 1.68 4.9 0.48 -0.70 0.7 
10.35 34.0 30 30 0.76 8.50 4.9 1.17 -1.70 0.7 
10,40 34.1 17 17 0.47 8.76 6.0 8.5.4 -8.59 0.7 
10.45 34.3 11 11 0.18 1.14 e.t j. -8.^9 0.7 
10.50 34.4 10 10 0.21 1.09 9.6 C>.74r -i.aa 0." 
10.55 34.6 10 10 0.18 1.85 10.5 7.77 -1.43 0.7 
10.60 34.8 10 •J 11.3 8.67 -0. £7 Jli 
10.65 34.9 9 9 

• 
A 11. S 9.55 -0,55 

^RITE NUMBER OF RODS USED 

] 



1 
coivioco iMc: 

J 

Ope' rat or iCfiLVIN SEi _LS CPT Date : 11 - i 9-91 10 : 01 

Cn Site Loc:H-•12 Cone Used : 293 

Job No. : 1 Water table ( feet > • .296563 

Tot . Un i t Wt. (avg) : 15i2i Qcf 

DEPT>i Gc (avg) Fs (avg) Rf (avg) SIGV SOIL BEHflVIOUR TYPE Eq - Dr PHI SPT Su 

(•eters) (feet) (tsf) (tsf) CO (tsf) CD deg. N tsf 

0.30 1 1.00 0.03 2.63 0.04 unde'^ined LNDFND UNDFT' LIDF UNDEFINED 

0.80 w 5.87 0.05 0.62 0.11 sensitive fine grained UNDFND UNDFD J r 

0.95 3 19.57 0.11 0.57 0.18 sandy silt to clayey silt UNDFND UMDFD 7 1.9 

1.25 L 48.50 0.30 0.81 0.25 silty sand to sandy silt 60-70 44-46 15 I.JJDEF1NED 

1.55 ^1 97.50 0.51 0.53 0.27 sand to silty sand 80-90 48-46 23 UNDEFINED' 

1.85 8 89.00 0.35 0.40 0.32 sand to silty sand 70-80 44-46 21 UNDFINED 

2.15 7 80.00 0.35 0.44 0.38 sand to silty sand 70-60 44-46 19 UNDEFINED 

2.45 8 77.83 0.4ui 0.55 0. 40 sand to silty sand 70-80 42-44 19 LNDEFINED 

2.75 9 68.00 0.46 0.52 0.45 sand to silty sand 70-60 44-46 21 LWDEFI® 

3.05 10 189.33 0.97 0.51 0.49 sand )90 46-48 38 UNDEFINE 

3.35 11 253.50 1.31 0.52 0.53 sand )90 46-43 ^19 UNDEFI)€I' 

3.85 12 279.33 1,60 0.57 0.57 sand )90 46-46 >50 U)fl)EPINE' 

3.95 13 2-95.83 1.84 0.82 0.82 sand )90 46-46 >50 UNDEFUCi' 

4.25 14 292.33 1.98 0.88 0.68 sand ;90 48-46 )50 UNDEFINED 

4.55 iZ' 535. 17 2.54 0.70 0.70 sand >90 46-46 >50 UNDEFINED 

4.85 16 396.33 2.94 0.74 0.75 gravelly sand tc sand )90 46-48 >50 UNDEFINED 

5.15 17 389.50 3.12 0.60 0.79 gravelly sand to sand >90 48-46 >50 Urfl)EFIf£I' 

J|^5.45 18 451.50 3.95 0.68 0.63 gravelly sand to sand )90 )46 >50 iM>EFlNE 

^K.75 19 450.83 3.74 0.83 0.88 gravelly sand tc sand >90 48-46 )50 UNDEFIIO 
6.05 20 377.17 5.29 0.67 0.92 sand )90 48-46 >50 UNDEFINED 
8.40. 21 371.86 2.58 0.89 0.97 gravelly sand to sand )90 48-46 >50 IJNDEFINED 

6.70 22 388.00 3.00 0.77 1.01 gravelly sand to sand )90 48-48 >50 UNDEFINED 

7M 23 469.00 4.44 0.95 1.08 sand )90 48-46 >50 UNDEFIND 

7.35 24 370.14 3.46 0.94 1.10 sand >90 46-48 >50 UNDEFINED' 

7.85 25- 311.83 2.48 0.79 1.15 sand )90 44-48 )50. UNDEFINE' 
7.95 26 320.83 2.59 0.61 1.19 sand >90 44-48 >50 'UNDEFINED' 

8.25 27 299.17 2.10 0.70 1.23 sand ;90 44-48 >50 UNDEFIie' 
8.55 26 328.33 2.82' 0.88 1.28 sand )90 44-48 >50 UNDEFINED 
8.85 29 249.67 1.55 0.82 1.32' sand 60-90 42-44 48 UNDEFINED 

9.15 30 202.00 1.45 0.72 1.38 sand 80-90 42-44 39 UNDEFINED 
9.45 31 223.50 1.77 0.79 1.41 sand 60-90 42-44 43 UNDEFIfO 
9.75 32 220.17 1.57 0.71 1.45 sand 80-90 42-44 42 UNDEFINED 

10.05 33 176.00 1.32 0.75 1.49 sand 70-80 40-42 34 UNDEFIfd' 
10.35 34 102.17 0.91 0.89 1.54 sand to silty sand 80-70 38-40 24 UNDEFINED 
10.85 35 11.00 -10922.53 -99295.73 l.f'S undefined UNDFW UNDFD UDF 'L»fl)EFI)e 

Dr - fill sands (Jaiiolkowski et al. 1985) C-HI - Robertson and Caipaneila 1983 Sv: Nk= 10 

HHHrt Note; For interpretation purposes the PLOTTED CP'T PROFILE shouid be used with the TPBlLfiTED OLTPLn" froi CP'TINTRl (v 3.0k) ^+++ 
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1 
I Initial Baseline 
! Qc Fs Pw !nc 

-2t l -7.04 -8.5 0.1 

File space: 228 • sounding 

Fl=Start F2=P'£seline F;^=Continue F4=fvinter Off F10=i)OS 
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Dep 

Qc 5 

Fs 0.00 

-0.0 

Inc 0.! 
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FIELD ACnVITV LOG SHEET 

Page ' of j_ 
(conoco) 

Location: V\ ' ̂  1 

>itc: r 

Unit: \ Operators: 

Start Time: I 3 ^ ̂  .End Time: M 2-0 
J Town: ^ • CU r ^ , State: 

U-l'. 

Proj. Consultant: u Company; t:sg.CL':> 

Date 
Start 
Time 

End 
Time Location File 

Cone 
Strat. Soil Water 

Mont. 
Well 

Depth 
(ft) 

Hole 
No. 

Reason for Stopping 
1. Tip Pressure 
2. Predetermined Depth 
3. Friction 
4. Inclination 
5. Hydraulic Pressure 

Grouting: 
F - Funnel 
T - Tubing 
D - Downhole Comments 

IHIO H-^1 ZfTHll ^lo. 1- r c:\--y S^.s 

?«JV J ... >1.. a' 
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1 
] CPTHSl : 'ri-ai 11-S0-91 / PPGE 2 

# -1 ̂ kpTti SEP'Tli TIP RESIoTPNCt CORRECTS; TIP LOCftL FRICTION PRICTIQN RfiTIC a
 1 P P RP.TIO DIF P P RATIO INaiNfiTil 

I leters feet 5c ts' Qt tsf Fs tif Fs/Qc * PK psi Pw/Qc S (Pw-Phl/Oc I deg 

1 2.05 6.7 90 90 1.07 1.2-0. c. ^ 0.19 0.17 3.6 
t 2. le 6.9 143 143 1.39 0.97 Si 0 0.32 0.30 3.S 

2.15 7.1 22'4 224 1.67 0.75 17.1 0.55 0.54 3.6 
2.2« 7,2 22.3 263 1.91 0.73 12.3 0.34 0.32" 3.8 
2.25 T u < ".91 ;.65 0.66 0.05 0.03 3.4 
2.3e. 7i 5 • 1*42 0.62- 0.62 -«.2 -0.01 -0.04 - C 

w' • w 

2.2c ^ -/ • • 39 69 0.46 0.53 -£.S -0.23 -0.26 3.7 
2.40 T C. 

f • y fl 41 0.54 1.32 "w. w -0.56 -0.72 jft 

: 2.45 £.0 20 20 0.50 2.46 -1.^ -1.02 "• 1« wC u, C 

2.5« £.2 'J* 21 0.53 2. j3 -c. C -0.75 -1.07 3. c 
2.55 6.4 22 22 0.40 1.79 -2.6 -0,90 wi D 

2. j?' 6.5 w'w' Jsl- 0.36 1.16 w -0.76 -1.00 
2.e5 6.7 AJ 45 0.31 0.69 i 

"i. C -0.19 -0.37 7 : 

2.70 6.9 •?c 
Jw' 3.33 0.96 -3.2 -0.0f -3.29 7 

2.75 9.0 t? hT 0.4-1 0.63 -0.2 -0.02 -3.15 
2.S« 9.2 69 U'J 

u .- 3.56 0.65 0.1 0.31 -3.10 w< 7 

C.S5 9.4 100 103 0.65 3.65 0.4 3.03 -0.37 w. 0 

2.90 9.5 103 103 3.72 0.T! 0.6 0.04 -3.06 0. c 

2.95 9.7 10.4 104 0.77 0.7^ " A Vt O 0.05 -0.05^ 3.t 
IM 9.6 105 105 0..76 0.72 « * I 0.07 -€.34 3.3 
3.05 10.0 106 106 0.74 e.69 1.1 0.0^ -0.04 

10.2 < ' « 
i..: Hi 0.73 0.65 1.3 0.06 -0..03 3.S 

• ^^.15 10.3 lil 1:. 0.73 0.66 1.4 0.09 -0.03 3.3 
3.20 10.5 :02- 106 0,66 0.63 1.4 0.09 -0.03 2.D 
3.25 10.7 101 10! 0.62 0.61 1* w' 0.1i -e..03 
3.30 10. S 94 94 2.59 0.63 i.7 0.13 -0.03 t 

3.35 11.0 65 U", 
WW* 0.54 0.63 1. c 0.15 -0.03 3. ^ 

; 3.40 11.2 7^ ( .' 0.50 0.65 l.S 0.17 -0.04 u* J 
t 3.45 11.3 C.6 66 0.5? 0.7^ '. 9 0.20 -0.04 w. J 

3.50 1 !• Z: 61 61 0.54 0.86 2.0 0.23 H0.04 7 C 
W. w 

3.55 iL? 57 57 0.52 0.92 2.1 0.27 -0.04 J. J 

;j 3.b0 11.6 52 c^. 
JO 0,47 0.90 C. u 0.32 -0.00 w>( D 

^ 3.fc5 12.0 59 59 0.46 0.62 2.4 0.29 -0.02 3.6 
3.70 12.1 65 65 0.52 0.60. 1. 0 0.21 -0.06 uw D 

1 3.75 12.3 6: 61 0.57 0. 70 0. 1 0. '9 -0.05 3. 
1 3.60 ' 2.5 94 9H 0.69 0.73 2.'' 0.18 -0.0O 3. 

3.85 12. £ 103 106 0.78 0.72 2.4 0.16 -0.03 3. 
3.90 12.3 113 ' 1 T 0.79 0.69 2.6 0.17 -0.32' 7 : 

3.95 
1 

13.0 126 120. 0.60 0.67 2.7 0..16 -0.02 3. c 
4.00 13.1 137 137 0.65 0.62 2.9 0.15 -^.01 «!'• 7 

4.05 13.3 151 151 3.98 0.65 3.0 0.14 -0.01 1 

4.10 13.5 157 157 1.05 0.67 w. i 0.1H -0.01 3.7 
- 4.15 13.9 147 147 1.04 0.71 ij< - 0.15 -0.01 3. 7 

4.20 lu. D 135 1.01 0.73 u'l L. 0.17 -0.01 
13.9 124 124 I'. Oi 0.70 3.2 0.19 -0. 01 3. 7 

4.30 14.1 137 137 0.66 0. 00 3,5 0.18 0.00 7 r 

14.3 154 154 1.03 0.67 3.4 0.16 -0.01 7 c 
w. J 

1 W*-« l4.4 156 156 1.01 0.64 w'» 4 0.16 7 c 
w. J 

4.45 l'^. 6 149 149 0.97 0.65 5.5 0.17 -0..0: 3,5 
4.50 14.0 157 157 0.96 0.62 3.7 0.17 -0.00. 7 c 

W, w 



CPTHE:: : H-21 : ll-a0-91 13:37 cqGE 

jEm DE?TH TIP RESiSTflHCE CORRECTED TIP LXfiL FRICTION' FRICTION'RflTIC PORE PRESSURE P P Rft-ID DTFF p D RfiTin 'fjn-ufl-n. 
!!•- f fs/sc s p» psi 

^1.55 14.9 166 166 1,05 0,63 3.7 0.16 -8.01 
15.1 163 163 0.98 0.60. 3.7 0.16 -0.01 

-0.02 

J 

•y z 

*.65 15.3 136 138 0.85 0.62 w. / 0.19 
-0.01 

-0.02 

4 
u'a W 

H.70 15.4 l'3j 103 0.75 0,7-0 3,0 ?.2-0 -0.07 
-

4.75 15.6 96 96 0.69 0.72 3.6 0.27 -0.04 -"r 

liM 

4.65 

15.7 

15.9 54 

77 

54; 
0.58. 

0.4^ 

0.?6 

0.6! 
2.6 

3.6 

0.34 

0.48 
-0.05-

-0.09 

•J* j 

Z • W 

4.S? 

-. 55 

lo. 1 

16.2 

40 

ij 

H0 

-f j 

0.21 

0.31 

0.77 

0.68 

• 
w> C 

3. ? 

0.65 

0.53 
-0.12 

-0.13 

w» >' 

w« -

7 c 

5.00 16.1 71 0.40 0.56 0.7 0.07 -0.38 ^.8 r -ys 
J. OJ 16.6 76 ('6 0.48 0.64 0.6 0.05 -0.38: - : 
5.10 16.7 a: 81 0.t8 0.60 1 Z-

- 1 u 0.i: -0.20 T ; 

5.15 (i '3 
l-.'* « 91 91 0.54 0.60 1.^ 0. IS -0.24 : -

5.60 17.1 13" 107 0.65 0.60 2.2 •> T 
*.*1 4w -0.17 

5. iij 17.2 
• J"!'*. 

ill:; 122 0,75 0.62 2.5 0.15 -0.14 
5.30 17.4 135 125 0.86 0.64 3.0 -0.16 -0.10 - r 

5.35 ^ , H l34 154 0.88 0.65 3.2 0.17 -0.09 : -

5.40 fT T 
J « • : :4C 142 0.87 0.62 W( l' 0.19 07 V • j 

5.45 9 1*0 140 0.?: 0.65 7 ^ 
w» . 0.19 -0.07 

5.50 :£.0 145 145 0.37 0.60 4.0 0.20 -8.06 7 r 

D. 55 18.2 156 156 e.99 0.63 4.1 ^•0 -0.05 jik 
5.60 18.4 160 160 0.75 0.47 4.4 0.£\T -0.04 
5.65 16.5 180 180 0.-57 0.54 4.7 0.19 -0.02: 
5.70 18.7 224 224 i0 •JO 0.59 4.0 0.15 -0.05 3.5 
D. 1 j 16.9 206 £•06 1.35 0.65 •'.2 0.15 -0.04 
5.00 19.0 169 189 1.1& 0.61 4.5 0.17 -0..0H 7 c 

5.65 -• r 
. ?i M 

•i J 
• WW 138 it ui' 0.T2 4.7 0.18 -0.04 7 r 

5.90 19. H *^Z' i ••u 192 ««>jZ' 0.71 4.8 0.18 -0.04 w* J 

5.95 •9.5 m 166 1.21 0.64 4.2 0.16 -0.06 3. ^ 
6.00 19.7 196 198 1.06 0.54 4,5 0.16 -0.05 7 c w< •>. 
6.05 19.8 m £08 1.15 0.56 /, Z n. J 8.17 -0.04 w> «•' 

6.10 20.0 158 138 1.11 0.59 5.0 0.19 -0.04 3.5 
6.15 20.2 185 185 0.55 U. I 0.20. -0.04 3.« 
6.E0 20.. S 194 194 1.06 0.55 5.4 0.20 -0.02 7 c 

6.25 Ef-.S 206 £07 1.88 0.5£' J. 6 0.19 -0.02 3.-^ 
6.30 2-3.7 231 231 1.2b 0.56 5.7 0.16 -0.02 
6.35 £0.3 £64 284 1.69 0.59 5.8 0.15 -0.02 T J, 

6.40 21.0 £•96 296 1.92 0.65 r r 
J. 7 '0,14 -0.01 3.3 

6.45 21.2 312 312 £.00 0.64 6.0 0.14 -0.01 3.^ 
6.50 21.3 329 329 2.15 0.65 5.9 0.13 -0.02 1, 
6.55 21.5 543 248 2.33 0.67 5.6 0.12 -0.02 3. ^ 
6.60 21.7 382 2o.2 2.20 0.58 6. c 0.12 -0.01 Wf f 

6.65 0( 5 
Uif u 406 408. 2.67 0.66 6. 4 0.11 -0.01 T J. 

6.70. 22.0 *t41 i4'i 2.86 0.65 5.7 0.-09 -0.08 3. ^ 
6.75 22.1 509 509 3.7. 0.73 6.2 0.'09 -0.01 2. 
6.80 22.3 556 556 4.54 0.S2 6.6 0.09 -0.01 
6.85 -v. c 

J 562 582 5.11 0..91 7.1 '0.09 -0.00 
6.90 CC.D 526 527 5,12 0.97 6.9 0.09 -0.00 W* w' 

6.95 22.8 472 473 4.64 1.02 6.9 0.11 -0.00 3.5 
7.00 23.0 416 416 4.22 1.0^ 6.7 0.12 -0.01 7 C 

Wi 



1 
wr' i 

] 

THSl 

i 
: H -21 • 

m 11-20-2i 13:37 PfiGE /. 
T 

f 
DEPTK DEPTH TIP RESIST»«:E COR.RECTED TIP LDCPL FRIC-IG6 FRICTION. RATIO .-Oft PRESSLiRE P' P RHI 10 DIFF P P FSTIO INCLIf^TK 
cters feet 5c tsf 'A tsf Fs tsf Fs/Oc i P'w psi P'vt/Q.: t '.•Pw-?h)/Qc % I 025 

7.85 23.1 348 543 3.i4 3.99 6.5 0.13 -3.02' 7 7 
Ut >J 

7.10 23.3 319 320 2.52 3.79 6.4 8.14 -0.8c 2.6 
7.15 23.5 33-0 330 2.18 3.66 6.2 0.14 -0.03 5.6 
7. a C.W* w m 433 2. 5J 0.63 5.9 0.11 -0.32^ 
7.25 23.0 -i66 466 3.39 3.73 6.2 3.10 -0.02 2.i 
7.25 £3.9 493 493 3.2-6 3.79 6.4 3.09 -0.32 2fi w 

7.35 24.1 46.6 466 3.86 3.83 6.! 3.39 -3.. 02: 3. i 
7.48 c4. c 462 •*63 7 TT 3.81 6.4 3.13 -3.32 4.4 
7.45 24. i 4'1 *f71 3. SI 3. .61 6.4 3.13 -3.32 w» 1 

7.58 24.9 472 472 3.83 3.81 0.4 0. 10 -3.32' \J • -

7.55 £4.8 488 48^6 4.31 3.32 6.7 3.13 -3.32 J 

7.&0 £4.9 497 498 3.81 3.77 c. i 3.13 -0.32 2.2 
7.65 25.1 498 498 3.92 0.79 6.8 0.10 -3.32 5.7 
7.7? 25.3 483 463 7 07 

-J. . 3.22 6.3 3.39 -3.33 7 : 

7.75 25.4 •*•63 483- 4. -21 3.87 n, ; 0.10 -0.02 3 
7. a?. 25.6 473 473 4.34 3.92 0.5 3.10 -3.02 T : 

7.65 £5.8 446 446 4. 19 3.94 A 3.10 -3.33 7 7 

7. ~C 25.9 m 438 3.87 j 3.12 -3.04 J • z 

7.95 26.1 *•22' 422' 3.39 3.83 0.11 -0..04 J. 

8.ee 26.2 446 448 3.71 0.62 0.4 !•. .0. -£^.34 "T. V 

^.05 2f..e 445 445 3.79 3.65 6.1 3.13 -3.04 3.7 
p. 10 26.6 443 441 3.98 0.90 6.1 3.13 -0.05 3.5 
^•.15 26.7 428 428 4.32 3.94 6.3 9.1: -0.34 4.1 

5.23 £6.9 375 •7*75; 3.96 6.1 3.12 -3.06 T 1 
w'i < 

S.c5 .£7.1 554 35.4 3.^5 3.36 6.5 3,12 -3.65 3. ^ 
a.3e 27.2 35« 352: 2.88 3.62 6.2 3.12 -0.36 u, . 

8.35 £7.4 355 3c5 2.67 3.81 6.3 9.12 -3.37 3.3 
3.43 2/.C- 349 349 C< T-' 0.36 5.9 ."> • '• 

0, J.1. -8.07 3.0 
S.45 on 

£./ t / 355 nrr 
w'Ww •2.94 0.63: 5.9 3.12 -3.37 3. S 

8.53 £7.9 358 352 2.65 0.80: 6.2 , 0.12 -3.36 J a 0 

3.55 £8.1 356 356 2.&i 0.83 6.0 3.12 -3.07 Wl , 

6.60 £8.2 376 376 -0.82 -3.31 5.9 3.11 -0.07 3.9 
8.65 26.4 384 384 2.70 0.70 6.1 3.11 -0.07 
8.73 26.5 168 166 3.37 1.33: 4.7 3.23 -3.22 
6.75 £8.7 366 366 3.37 0. 64 5.0 3.13 -3.09 w. 3 
8.83 26.9 351 351 3.84 5.2 3.11 -3.39 w. 3 
6.85 £9.3 353 35€ 2.71 6.77 5.8 3.12 -3.38 3.'3 
6.93 29.2 357 358 £.79 0.76 J. 0.11 -3.39 
8.95 £9.4 373 77' 2.96 0.S0. 6.0. C. Iw -0.38 3, ^ 
9.03 29.5 364 364 2.99 0.62 5.1 3.12 -3.38 Ji L> 

9.35 29.7 351 352' 2.96 3.84 6.3 3.12 -3.36 3.3 
9.13 •29.9 338 336 ^ 1 L-i \Ji 3.82. V. ij y, 13 -3.39 'T. ? i ( = 
/ 1 A ^ 33.0 323 320 -s • ••. 

C.. 71 0.82 6.3 3.14 -0.39 3. 'S 
9.23. 33.2 312 312 1.26 0.73 6.3 0.15 -3.09 -i. 

9.25. 30.3 332 332 2.15 0.71 6.4 3,15 -3.13 
^.33 33.5 336 336 2.22 3." 0.4 3.15 -3.13 
1.35. 33.7 3«7 307 1. 01 0.75 6.1 3.14 -0.11 4.0 
^9.40 33.6 312 312 2.49 0..60: 6.1 3.14 -3.11 3.S 

9.45 31.0 291 291 2.46 0.35 6.2 0.15 -3.11 3.9 
9.53 31.2 276 276 2.16 0.78 6.3 3.17 -3.12 4.4 



CPTH£i : H-£l : i1-20-91 13:37 PPGE 5 

DEPTh; DtP'TH TIP RESISTflMIE CCiRRECiE) TIP LOCAL FRICTION FRICTION .RSTIC POSE PRESSLiRE P P RATIO DIF P p ROJIO iNCLINfiTIO^ 
leters fee; Oc tsf Qt tif Fs t;f Fs/Cc ; psi Pw/Qc S ipK-Pf.i/Cc ^ ' 

S.55 3:.2 373 373 ;.99 0.73 6.5 6.17 -0.12 3.7 
3.6 S.&0 31,5 261 36! 2.13 0.75 0.3 0.13 -0.12 
3.7 
3.6 

9.s5 31.7 3-90 m 1.98 0.33 3.3 0.13 -0.12 5 
9.72 31. t 337 237 1.97 0.74 9.3 0.:- -0.13 5. t 
i.75 33. e 339 •I'i i 1.94 3.71' 5.4 0.14 -0.13 *!'• ' 
9.M 33.3 3j. 351 1.59 0.^5 J. *f 0.15 -0.17 Ut ' 

5.35 33.3 347 34 f 1.90 0.77 5,5 0.13 -0.17 
9.5C 33.5 350 350 1.91 0.F. 5.3 0.19 -0.17 3.9 
9.95 33.3 350 iji 1.79 0.71 5.3 0.13 -0.17 

le.ftd 33.3 339 339 1.96 0.75 5, ^ 0.19 -J/;, 7_.; 
12.05 33.0 391 3'91 3. L.'5 3.F 6.? 8.15 -01.14 5.4 
10.10 33.1 373 3. 3: 0.35 H, . 0.19 -0.15 
10.15 33.3 353 353 1.94 0.75 3.2 6.17 -0.13 4. Z 
10.30 33.5 357 •iz f 

< ^ 
i 1 71 0.75 3. J 8.17 -0.13 -^.0 

10. .J3. r 355 ".re 
CJw' 1.99 0.77 3.1 0.:' -0.13 •+, z 

10.30. 33.3 iTw' 1.94 0.60 3.3 iTj 1 -0.17 4, ^ 

10.35 2t.'c 333 336 1.90 0.SC 3.3 0.19 -0.16 4. 
18. 3A.1 319 z * z. 1.35 0.F 3.C 0.36 -8.3'0 4.: 
10.45 3A.3 313 313 1.3i 0.75 3.3 0.30 -0.30 1 
18.50 34.4 317 317 -i 1=1 •0.70 Zi, j 0.16 -0.23 ^.1 
10.55 -.-.3 333 333 -.43 0.34 5.4 0. .7 -0.22 A 
18.60. 3.4.3. 357 257 1.33 0.33 5.2 0.14 -0.30 
10.35 34.9 £99 270 i.4i 0.52 4.1 0.13 -0.21 4.3 
10.70 35.1 373 373 ! 0.63 4.7 •0.12 -8.21 *T. i 
10.75 35.3 371 c!3 A • ' 1 0.70 5.3 0.15 -0.19 
10.30 35.4 c-^4 334 3.04 0.76 5.9 0.19 -0.19 4. c 
18. £5 35.3 399 199 3.00 0.74 5.7 e.i5 -0.. 19 4.4 
18.90 35.. 3 370 370 1.96 0.73 3.1 '•) ' 1 

V. - . -0.16 4. H 
10.95 35.9 EiSc 339 1.86 0.73 c a •?.. it -i. 19 4." 
11.00 33.1 cb7 237 1.93 0.7- 9.0 0.16 -0.19 4. ^ 
11.05 33.3 CO 3 ii3o 1.33 0.78 3.2 8.17 -8.19 4 
11.10 36. i 356 256 1.99 0.63 3.2 (1 ' T 

v« . • -0.19 4. i 

11. 15 33.3 35.7 257 1.34 0.34 9.3 0.16 -0.20 4.4 
11.38 36.7 341 341 1.33 8.36 c 7 0.17 -0.23 4, 
11.35 33.9 314 314 1.56 e. 74 5.4 0.13 -0..27 4. ^ 
11.30 37.1 '9~ 197 1.43 0.74 5.3 0.21 -3.39 

11.35 37.3 169 139 1.37 6.73 5.3 0.21 -0.30 *T, ^ 

11.40 37.4 163 163 . t Jpu 0.73 5.8 0.23: -0.31 4. ^ 
11.45 37.3 171 . "J. '«Si* 0.75 5.3 0.25 —0. -t.4 

11.53 37.7 153 153 1.33 0.63 3.0 0.26 -0.36 4. 4 

11.55 37.9 141 141 1.34 0.87 9.1 T 9 
C. c- -0.39 4.-

11.30 36.1 133 133 1.06 6.79 V » W' 0.33 -0.40 c ~ 

11.35 36.3 '.yi iHd 1.51 1.03 t. 3 0.31 -0.37 J 

11.70 38.4 113 113 1.3t 1.07 j. : 0.31 -0.55 5 

11.75 36.5 40 -0 i. • 3.33 5.0 •0.90 -1.3w 4. Z 

11.68 36.7 •7 ' 7 C. .• 1 4.3: 3.3 3.63 -3.31 

11.65 56.9 11 0.1: 0.96 11.1 7.30 -3.04 

11.90 39.0 8.10 0.93 14.1 9.46 -0.13 

11.95 .39.3 . \ 1 < 0.13 :• 14 13.5 1-..03. 1.44 4.3 

13.00 39.4 10 10 0.13 1. E:! 15.9 13.25 3.93 w 



CPTHEl 

A 
. u -:-£l : li-£0-91 1JI;37 P 'fiGE b 

! DEPTH DEPTH TIP RESISTWC2 CBSRECTE' TIP ' LDCflL FRICTIOK FRICTION .RHTIO «R2 PfiESSL'RE P P FJRTIO DIFF P P RHTIO INaiNATIO:< 
seter? f:-et Qc tsf 2t vsf Fi tsf Fs/fic % Px ?si Pvt/ik i l?x~Phl/5r i I deg 

* 12.05 3S.5 10 10 0.12 1.22 20.3 14.52 4.14 4,3 
' 12.10 39.7 9 10 0.11 l.c« 22.0 16.63 5.60 4.3 

12.15 39.9 9 10 e,12 1.23 23.3 17.36 6.60. 4.3 
12.20 40.0 9 10 23.2 19.23 7.9: 4,3 
12.25 «..2 9 10 •"i r 27.1 20.86 9.46 s. 3 

WRITE NUMBER OF RODS USED 



CONOCO INC 

Gps ra L- ot- :Ch!L^irsl 3ELL5 Dat e :1i-£0-9• 
On •zi 1 v 5 Loc:H-•£1 Cone U 5 s d 

Job 'v 0. • •• Water tab le '1 f set ) • c. . E'9SD&.: 
Tot • i 1 it vs't. < a V g ) : 150 pc:" 

DEPTH Q-: (av:; loVo« Rf iavg) EIPV 3C;IL SEHfiVIGlT TfPE Eq - Dr • PHI 3?'T Su 
;ers) '^55*" • •Itsf) (tsf; ili; Itsf) iO\ deg. Si tsf 

0.30 A 1.63 0.06 3.16 0.0" clay iJMDF® iJHDFI; c _ • 
e.sj il 1.17 0.1: 9.66 i: 1 1 uncefined Uf<DRv£- ijMDFD LTf UNDFIKET 
0.95 3 0.00 0.07 0.0(1 % < • 

C.;; undefined IJMDFKD LJiGFD LIDF LINDEFINE' 
1.25 0.00 0.06 0.'00 0.23 underired JliDPtD UNDFD UDF UNDFINEI' 
1.55 5 l.M 0.08 6.00 0.67 uridef:nec LifvTlFllD JlDFr. LDF DNiDEFIlS 

i.ec- A 4.17 0.38 9,16 0.36 undefined L'KDFND LiNDFD UD- uNdtrlNED 
2. li> 1 100.50 1.00 0.99 0.36 sand t: silty sand 8.0-90 44-46 64 LNDEFIfS) 

U« 4w s 164.33 0.99 0.60 0."8 idill vO 511*V SSTiG 60-98 44-46 3(1 IJNDEFIIC: 

E.75 •j 37.5*. 0.40 1.96 0.45 silty sand to sandy silt 5«-68 40-46 16 LTGEFIfO 

3.85: * *<• 101.50 0. 70 3.69 •; • O. ~ . sand to silty sand 70-80 "4-46 24 liffiEFINEI; 

W'B CJ i: 101.67 0.65 0.6*; 8.:3 sane- tc siltv sand 70-50 46-44 Cl LWDE'lrS 

3.i3 ' 0 
.u 66.33 3.50 0.60 0.37 sand to 5110) sand 60-70 40-46 1 I^IEEFINEE 

* Q" 
u» / a • 'J>w 0.69 0.71 0.62 sand 00 si:"y sand 70-60 46-44 Cw LWEFINED 

4.E5 Z ~ i I a%l' 0.97 0.68 C. 66 Sine 60-90. 44-46 il t UNDEFINE: 
4.55 .D waw* i• 0.96 3.64 0.70. sari'i 60-90 44-46 2s 'JNDEFilHEI. 

4. to It 106. 00 «> ~ : 
v« * u V i C / 0.73 sane to siioy eanc 70-60 •r6-44 25 iJoDc.-1 NED 

5.15 A1 67.3J 0.-2 0.66 0.79 sand to silty sand 30-60 40-46 16 LLNEEFM 
5.45 16 169.6" 0.66 0.63 0.63 sand 70-80 42-44 65 UNDEFIll^ 

5.75 19 176.50. 1.04 0.56 0.98. sand 80-90 44-46 U?fflEFI>£Il 

b, at 193.63 1.66 0.63 .-4 C 
t>. JC sano 30-90 44-46 37 UNDEFINED 

6.40 61 666.69 1. ui 0.58 0.9" Scw^j :90 44-46 43 uiME'EFDei-
' -<r. 
0* itf 62 370.00 6.37 0.6^ 1.0! gravelly san-; tc sand ;90 46-46 >50 UNDEFI.NED 

7.00 Co 5^6.63 4. bl 0.91 1.06. gravelly sand to sand >90 46-46 •3(1 .»ffiEFINED 

T35 Cr 403.14 •3.11 0. 1 ( 1.10 gravelly sand ;o sand ;90. 46-43 .50. d>u)EFINEI' 

7.65 •J 461.33. 3.85 8.80 1.1 j gravelly sand to sand ;9e. 46-43 :.50 LWDEFINEL' 

7.95 u'C 456.00. 3.94 0.87 * ' 'J gravelly sand to sand )90 46-46 >50 iJfOFINED 

S.£5. C. •' 414.67 3.c9 0.89 W.c3 sand >90 46-48 >53: LUHDEFINEE 

8.55 66 353.63 6.90 0.8-6 1.66 sand :90 44-46 >50 LiNDEFINEIi 

8.85 •69 336.50 6.41 0.73 1.36 sand >90 44-46 >50 IM)EFINED 

9.15 30 350.00 6.86 0.66 1.3c- sane >90 44-46 >50 UNDEFINED 

9.45 31 365. a 6.36 0.76 • , t • sane >90 44-46 >50 UNDEFIlGi 

9.75 T""' 
uC 676.00 2.01 0.73 1. ^5 sand >90 46-44 ;50 IliDEFINEI, 

10.05. w>w> 659.67 1.95 0.75 < i J sane 60-90 46-44 50 iJNDEFIfa; 

10.35 34 653.67 1.99 0.79 li sand 80-90 42-44 49 iJNDEFIte 

10.65 35 634.67 it Jw 0.66 1.56 - sand 60-90 46-44 45 UNDEFIfED 

10.95 aw- 669.33 1.95 0.76 1.66 sand 80-90 46-44 >50 ilfiEFINED 

11. £5 ol 250.. 00. 11.' ii 0.69 1.67 sand 60-90 46-44 i6 IMiEFINEL 

11.55 ~C 176. r 1.35 0.76 • f' 
.til sand 70-80 40-46 33. IJNDERINEI' 

D"f' - TA". iarci iJaBlclkOWSr'l rX dl. IriJ, ?'Hi - RoDcr'tSOr; a'.d Cdipa'eila I'jfco 3u: KK= :i' 

«* Noti; F:'' ir.tsrprevitiar; pijrposes the pLOT;c.j CF'T PROFILE ihould be used v^ith the :HSL'LPTED CLnTlPT fr"oi Cf'TiN.r.. (v # 



1 
1 I COIVIOCO I IMC 

t r" S C 0 V ̂  :C!=!LVIN SELLS On Sits Loc:H-£l Page No. £ 

j (istirs; (feit) 
Qc iavg; Fs lavg) Sf («vg; 

(tsf; (tsf) ;ii) 
£131" SOIL BEHflVIiXiR TYPE 
•t;f) 

Eq - Dr PKI SPT 
'»*• deg. K 

Su 
tsf 

11.55 
:£.15 

78.17 IM ;.£S 
ie.M 3.1£ 1.15 

1.75 iilty sand to sandy silt 
-'.i-fi)- s:!t *: silty clay 

50-80 58-3S £5 
ufffiFM LSC'FIi 5 

Ur^IEFINET' 

Dr - ^11 5ir tCs («/eSlC'iPOWSkl 7/ ci« .98w'/ PHI - Rcbt'.'tson and Caspars 11a l*)e3 £u: ^;<= le 

i 

NDte: For inti^pretetior- purports the --LDTTEI CP! PhtFI.E should be used with ;-e '-iSLULPTEIt C'LTP'LT fr:.g CPTiNTRl iv 
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FIELD ACnVITY LOG SHEET 

_/_of J_ 
Cconoco) 

Dcation: ^ - ! 4-

nit: / Operators: 

Start Time: !!lO 

.Town: CLcfitCO 

End Time: 

State: Xuol, 

VSjlscP 

roj. Consultant: Company: 

Date 
Start 
Time 

End 
Time Location File 

Cone 
Strat. Soil Water 

Mont. 
Well 

Depth 
(ft) 

Hole 
No. 

Reason for Stopping 
1. Tip Pressure 
2. Predetermined Depth 
3. Friction 
4. Inclination 
5. Hydraulic Pressure 

Grouting: 
F - Funnel 
T - Tubing 
D - Downhole Comments 

liliLMl HWO //'.J/ r-/V CfTjf/V 1 A //^ 3 / Ty/ /yj//A 

/; w /2'-2S i:-/i •^/Y-1 30.A.' / <3l/iV<iSO ZL. / 
/ 

1 

• 

•nr/rw*7?.S 



a a. 

a. 
O "»* 

o o z z 
o • 
ri r1 

• 1 O u. z 

U 
C 
H = 

0 
u 
0 
c 
0 
u 

0) 
I 

(0 
• 

I T 
ifi 10 
<rl n 

m -a 
*» 9 
9 9 
Q 3 

y- 9 
a. c 
u o 

u 

z o 
U) 

u ^ 
W Tl 
Z M 
Z H 
lU Q. 
Q U 

C C 
O O 
•P -rt • -P 
c. e 
o u 
a o 
O _1 

X 
o 
3; 

g o 

I I I I I I I I I I A I < I I I I I I I I I I I I I I I I k 

HidBQ 



C o n o o I n cr--

Opercii; OY-' :DENNIS WILSON CPT Date :11-16-91 11 : 11 

On Site Loc:CPTI14 Cone Used -.364 

Hole No. 1 WateY- table (m e t e r" 5 ) : 1 • C. 

Tot . Unit Wt. (avg) : 150 pcf 

DEPTH Qc (avg) Fs (avg) Rf (avg) SIGV- SOIL BEHflVIOUR TYPE Eq - Dr PHI SPT SPT CSR 
(leters) (feet) (tsf) (tsf) (*) (tsf) (X) deg. N N1 

0.25 0.82' 22.20 0.12 0.54 0.03 silty sand to sandy silt 70-80 >48 7 41 >0.5 

0.50 1.64 73.00 0.44 0.61 0.09 sand to silty sand )90 )48 17 >50 >0.5 

0.75 2.46 36.40 0.23 0.63 0.15 silty sand to sandy silt 60-70 44-46 12 30 77 
• -SJ 

1.00 3.20 22.40 0.13 0.60 0.22 silty sand to sandy silt 40-50 40-42 7 16 . 16 

1.25 4.10 25.40 0.13 0.50 0.28 silty sand to sandy silt 40-50 40-42 6 16 .16 
1.50 4.92 69.40 0.47 0.68 0.32 sand to silty sand 70-80 44-46 17 30 • ^ 

1.75 5.74 43.40 0.57 1.32' 0.36 silty sand to sandy silt 50-60 40-42' 14 23 .25 

2.00 6.56 75.20 0.51 0.67 0.39 sand to silty sand 70-80 42-44 16 29 . 32' 

2.25 7.38 156.80 1.07 0.68 0.43 sand )90 46-48 30 46 >0.5 

2.50 8.20 137.80 0.89 0.65 0.46 sand 80-90 44-46 26 39 >0.5 

2.75 9.02' 121.80 0.69 0.57 0.50 sand 80-90 44-46 23 Su .41 

3.00 9.84 147.00 0.95 0.65 0.54 sand 80-90 44-46 28 39 >0.5 

3.25 10.66 124.80 0.83 0.67 0.57 sand 80-90 44-46 24 «!rC .37 

3.50 11.48 165.40 1.01 0.61 0.61 sand 30-90 44-46 32 41 >0.5 

3.75 12.30 140.40 0.66. 0.61 0.64 sand 80-90 44-46 27 3-4 .42 

4.00 13.12 167.40 1.07 0.64 0.68 sand 80-90 44-46 32 39 >0.5 

4.25 13.94 172.60 0.98 0.57 0.72 sand 80-90 44-46 33 40 >0.5 

j^4.S0 14.76 222.80 1.54 0.69 0.75 sand )90 44-46 43 50 >0.5 
^•i.75 15.58 305.20 2.07 0.68 0.79 sand )90 46-48 )50 >50 >0.5 
^5.00 16.40 364.60 2.92 0.80 0.82 sand )90 46-48 )50 >50 >0.5 

5.25 17.22 345.60 2.91 0.84 0.86 sand )90 46-48 )50 >50 >0.5 
5.50 18.04 305.80 2.37 0.77 0.89 sand )90 46-48 )50 >50 >0.5 
5.75 18.86 323.80 2.11 0.65 0.93 sand )90 46-48 >50 >50 >0.5 
6.00 19.69 350.40 2.43 0.69 0.97 gravelly sand to sand )90 46-48 >50 >50 >0.5 
6.25 20.51 465.00 3.81 0.82' 1.00 gravelly sand to sand )90 46-48 )50 >50 >0.5 
6.50 21.33 483.20 4.62 0.96 1.04 sand )90 46-48 >50 >50 >0.5 
6.75 22.15 425.40 3.93 0.92 1.07 sand )9e 46-48 >50 >50 >0.5 
7.00 22.97 442.60 4.14 0.93 1.11 sand )90 46-48 >50 >50 >0.5 
7.25 23.79 420.20 4.39 1.04 1.15 sand >90 46-48 >50 >50 >0.5 
7.50 24.61 332.40 -13104.99 -3942.53 1.18 undefined UNDFND UNDFD UDF UDF UNDF 

Dr - nil sands (Jaiiolkowski et al. 1935) PHI ; - 1 Robertson and Caipanella 1983 CSR: Seed et al. 1983 - M=7.5 

HHH Note: For interpretation purposes the PLGTTE) CPT PROFILE should be used Hith the TflBULflTED OUTPUT free CFTINTRl (v 5.W) «-H 



1 
SOUNDING DATfi IN FILE CPTI14 11-16-91 11:11 

^PEROTGR : DENNIS WILSON LOCfiTION : CPTI14 

CONE ID s 364 JOB No. : 1 

Conoco, Inc. 

m 

DEPTH DEPTH TIP RESISTANCE CORRECTED TIP LOCAL FRICTION FRICTION RATIO PORE PRESSURE P P RATIO DIF P P RATIO INaiNATIQ 
I deg 

leters feet Qc tsf Bt tsf Fs tsf Fs/Qc i Pv psi F'w/Qc i (PH-Pf,)/Qc * 
INaiNATIQ 

I deg 

Baseline -261 -7.04 -6.5 0.2 

0.05 0.2 4 4 -0.00 -0.06 0.0 0.07 0.07 0.3 
0.10 0.3 13 13 0.04 0.30 0.2 0.12 0.12 0.2 
0.15 0.5 22 22 0.12 0.55 0.2 0.07 0.07 0.1 
0.20 0.7 30 30 0.18 0.61 0.0 0.00 0.00 0.1 
0.25 0.6 42 42 0.26 0.61 0.2 0.03 0.03 0.1 
0.30 1.0 75 75 0.51 0.68 0.1 0.01 0.01 0.1 

0.1 0.35 1.1 115 115 0.74 0.65 0.3 0.02 0.02 
0.1 
0.1 

0.40 1.3 80 80 0.49 0.61 0.3 0.03 0.03 0.; 
0.45 1.5 57 57 0.33 0.58 0.3 0.04 0.04 0.1 

0.1 
iLi 

0.50 1.6 38 38 0.14 0.36 0.2 0.85 0.05 
0.1 
0.1 
iLi 

0.55 1.8 35 35 0.22 0.64 0.3 0.06 0.06 

0.1 
0.1 
iLi 

0.B0 2.0 42 42 0.23 0.55 0.3 0.05 0.05 
0.B5 2.1 38 36 0.27 0.71 0.2 0.04 0.04 w 
0.70 2.3 35 35 0.23 0.66 0.3 0.06 0.06 0.1 
0.75 2.5 32 32 0.19 0.59 0.3 0.07 0.07 0.1 
0.60 2.6 27 27 0.16 0.56 0.4 0.11 0.11 0.1 
0.65 2.3 22 22 0.13 0.57 0.6 0.18 0. IB 0.1 
0.90 3.0 22 22 0.13 0.58 0.6 0.21 0.21 0.1 
0.95 3.1 21 21 0.13 0.61 0.6 0.22 0.22 0.1 
1.00 3.3 20 20 0.12 0.61 0.7 0.25 0.23 0.1 
1.05 3.4 20 20 0.10 0.53 0.7 0.24 0.24 0.1 
1.10 3.6 20 20 0.10 0.50 0.8 0,27 0.27 0. 1 
1.15 3.6 24 24 0.09 0.39 0.6 0.25 0.25 0.1 
1.20 3.9 28 28 0.08 0.29 0.9 0.24 0.24 0.1 
1.25 4.1 35 35 0.27 0.78 1.0 0.20 0.20 0. 1 
1.30 4.3 46 46 0.32 0.70 1.0 0.16 0.16 0.1 
1.35 4.4 51 51 0.35 0.70 1.2 0.17 0.17 0. 1 
1.40 4.6 62 62 0.40 0.65 1.3 0.15 0.15 0.1 
1.45 4.8 83 83 0.60 0.73 1.2 0.10 0.10 0.1 
1.50 4.9 105 105 0.68 0.65 0.6 0.04 0.04 0.1 
1.55 5.1 77 77 0.66 0.65 0.5 0.05 0.05 0.1 
1.60 5.2 50 50 0.52 1.04 0.7 0.09 0.09 0.1 
1.65 5.4 30 30 0.65 2.18 1.0 0.24 0.24 0.1 
1.70 5.6 26 26 0.67 2.59 1.6 0.45 0.45 0.1 
1.75 5.7 34 34 0.36 1.06 -6.0 -1.27 -1.27 0. 1 
1.80 5.9 39 39 0.29 0.75 -5.9 -1.09 -1.09 0.1 
1.85 6.1 46 46 0.37 0.80 -4.9 -0.76 -0.76 
1.90 6.2 64 64 0.46 0.71 -4.6 -0.51 -0.51 V 
1.95 6.4 96 96 0.61 0.64 -4.2 -0.32 -0.3c' 0.1 
2.00 6.6 131 131 0.80 0.61 -3.8 -0.21 -0.21 0.1 



1 
1 CPTI14 : CPTI14 : 11-16-91 11:11 PPGE £ 

DEPTH TIP RESISTANCE CORRECTED TIP LOCAL FRICTION FRICTION RATIO PORE PRESSURE P P RATIO DIF P P RATIO miNATIOK 
leters feet Qc tsf Qt tsf Fs tsf Fs/Qc S Pt» psi PH/QC * (PH-Ph)/Qc X I deg 

a. 05 6.7 155 155 0.98 0.63 -3.6 -0.17 -0.17 0.1 
Lie 6.9 163 163 1.07 0.66 -3.3 -0.14 -0.14 0.1 
a. 15 7.1 161 161 1.15 0.78 -3.1 -0.14 -0.14 0.1 
Lae 7.8 156 156 1.18 0.78 -8.9 -0.14 -0.14 0.1 
a.a5 7.4 149 149 1.05 0.71 -8.7 -0.13 -0.13 0.1 
a. 30 7.5 146 146 0.97 0.66 -8.6 -0.13 -0.13 0.1 
a. 35 7.7 144 144 0.98 0.64 -8.8 -0.11 -0.11 0.1 
a.« 7.9 137 137 0.89 0.65 -8.0 -0.10 -0.10 0.1 
a.« 8.0 133 135 0.86 0.64 -8.0 -0.11 -0.11 0.1 
a. 50 8.8 189 189 0.83 0.64 -1.8 -0.10 -0.10 0.1 
a. 55 8.4 185 185 0.81 0.65 -1.6 -0.09 -0.09 0.1 
a. 60 8.5 181 180 0.65 0.54 -1.3 -0.08 -0.08 0.1 
a. 65 8.7 115 115 0.65 0.57 -1.1 -0.07 -0.07 0.1 
a. 70 8.9 118 118 0.64 0.55 0.1 0.01 0.01 0.1 
a. 75 9.0 130 130 0.78 0.55 0.6 0.03 0.03 0.1 
a. 80 9.8 143 143 0.88 0.57 0.8 0.04 0.04 0.1 
a. 85 9.4 150 150 0.95 0.63 1.8 0.06 0.06 0.1 
a. 90 9.5 155 155 1.00 0.65 1.4 0.07 0.07 0.1 
a. 95 9.7 148 148 1.04 0.70 1.8 0.09 0.09 0.1 
3,00 9.8 139 139 0.96 0.70 1.9 0.10 0.10 0.1 
3.05 10.0 lae 188 0.88 0.69 8.1 0.18 0.18 0.1 

1^.10 10.8 187 187 0.85 0.67 8.3 0.13 0.13 0.1 p. 15 10.3 187 187 0.88 0.69 8.6 0.15 0.15 0. 1 
3.80 10.5 185 185 0.84 0.67 8.6 0.15 0.15 0.1 
3,85 10.7 117 117 0.78 0.68 8.9 0.18 0.18 0.1 
3.30 10.8 130 130 0.68 0,58 3.1 0.17 0.17 0.1 
3.35 11.0 157 157 0.87 0.56 3,8 0.15 0.15 0.1 
3.40 11.8 183 183 1.04 0.57 3.3 0.13 0.13 0.1 
3.45 11.3 183 183 1.83 0.68 3.3 0.13 0.13 0.1 
3,50 11.5 174 174 1.88 0.70 ? 7 0.13 0.13 0.1 
3.55 11.6 148 148 1.04 0.74 3.3 0.17 0.17 0.1 
3.60 11.8 184 184 0.79 0.64 3.3 0.19 0.19 0.1 
3.65 18.0 131 131 0.79 0.61 3.5 0.80 0.80 0.1 
3.70 ia.i 145 145 0.81 0.56 3.6 0.18 0.18 8.1 
3.75 ia.3 160 160 0.87 0.54 3.6 0.16 0.16 0.3 
3.80 18.5 176 176 0.95 0.54 3.8 0.16 0.16 0.1 
3.85 ia.6 180 180 1.11 0.68 3.8 0.15 0.15 1.7 
3.90 ia.8 181 181 1.19 0.66 3.7 0.15 0.15 0.8 
3.95 13.0 160 160 1.16 0.78 4.0 0.16 0.18 8.8 
4.00 13.1 140 140 0.98 0.-66 4.0 0.81 0.81 4.8 
4.05 13.3 183 183 0.77 0.63 4.1 0.84 0.84 8.8 
4.10 13.5 138 138 0.79 0.57 4.4 0.83 0.83 4.9 

0.8 4.15 13.6 168 168 1.03 0.68 4.0 0.17 0.17 
4.9 
0.8 

4.80 13.8 804 804 1.19 0.58 3.9 0.14 0.14 0.1 
4.85 13.9 830 830 1.14 0.49 3.7 0.18 0.18 0.1 
4.30 14.1 829 889 1.36 0.59 4.5 0.14 0.14 0.1 

^4.35 14.3 881 £81 1.54 0.70 4.8 0.14 0.14 0.1 
P4.40 14.4 813 813 1.61 0.75 4.8 0.14 0.14 0.1 
^4.45 14.6 809 8-09 1.59 0.76 4.6 0.16 0.16 0.1 

4,50 14.8 848 848 1.59 0.66 4.9 0.15 0.15 0.1 



CPTI14 : CPTI14 11-16-91 11:11 PPGE 

DEPTH DEPTH TIP RESISTANCE CORRECTED TIP LOCAL FRICTION FRICTION RATIO PORE PRESSURE P P RATIO DI'F P P RAT] 
•eters feet Qc tsf Qt tsf Fs tsf Fs/Qc X Pw psi Pw/Qc X (Pw-Ph)/Qc X 

4.55 14.9 273 273 1.80 0.66 3.5 0.09 0.09 
4.Ee 15.1 305 305 1.73 0.57 3.8 0.09 0.09 
4.65 15.3 306 306 2.04 0.66 4.2 0.10 0.10 
4.70 15.4 320 320 2.27 0.71 4.7 0.11 

Va 41,' 

0.11 
4.75 15.6 322 322 2.49 0.77 4.9 0.11 0 11 
4.80 15.7 339 339 2.53 0.75 4.6 0.10 

Va i i 

0.10 
4.65 15.9 350 350 2.57 0.75 4.3 0.09 0.09 
4.90 16.1 378 378 3.17 0.84 4.5 0.09 0.09 

0.08 4.95 16.2 395 395 3.32 0.84 4.5 0.08 
0.09 
0.08 

5.00 16.4 361 361 3.03 0.84 4.6 0.09 0.09 
5.05 16.6 372 372 3.14 0.84 4.5 0.09 0.09 
3.10 16.7 364 364 3.10 0.85 3.3 0.07 0.07 
5.15 16.9 341 341 2.91 0.85 -k ^ 0.07 0.07 
5.20 17.1 331 331 2.70 0.81 3.4 0.07 0.07 
5.25 17.2 320 320 2.72 0.85 0.08 0.08 
5.30 17.4 311 311 2.53 0.81 3.7 0.09 0.09 
5.35 17.6 315 315 2.47 0.78 3.9 0.09 0.09 
5.40 17.7 307 307 2.42 0.79 4.1 0.10 0.10 
5.45 17.9 294 294 2.21 0.75 4.4 0.11 0.11 
5.50 18.0 302 302 2.21 0.73 4.7 0.11 0.11 
5.55 18.2 326 326 1.92 0.59 4.6 0.10 0.10 
5.60 18.4 326 326 2.05 0.63 3.0 0.07 0.07 
5.65 18.5 312 312 2.13 0.68 4.9 0.11 0.11 
5.70 18.7 323 323 2.23 0.69 4.6 0. 10 0.10 
5.75 18.9 332 332 2.24 0.67 4.7 0.10 0. 10 
5.80 19.0 339 339 2.23 0.66 4.9 0. 10 0. 10 
5.85 19.2 353 353 2.49 0.71 5.0 0. 10 0.10 
5.90 19.4 361 361 2.58 0.72 5.2 0.10 0. 10 
5.95 19.5 343 343 2.38 0.69 w« I 0.11 0.11 
6.00 19.7 356 356 2.45 0.69 5.2 0.10 0. 10 
6.05 19.8 427 427 3.00 0.70 0.09 0.09 
6.10 20.0 458 459 3.61 0.79 0 0.09 0.09 
6.15 20.2 472 472 3.94 0.84 6.2 0.10 0. 10 
6.20 20.3 482 482 4.19 0.87 6.1 0.09 0.09 
6.25 20.5 486 486 4.30 0.88 6.0 0.09 0.09 
6.30 20.7 498 498 4.41 0.89 6.2 0.09 0.09 
6.35 20.8 499 499 4.53 0.91 6.1 0.09 0.09 
6.40 21.0 493 493 4.78 0.97 6.3 0.09 0.09 
6.45 21.2 482 482 4.86 1.01 6.5 0.10 0.10 
6.50 21.3 444 444 4.53 l.£ 6.6 0.11 0.11 
6.55 21.5 427 427 3.72 0.87 6.4 0.11 0.11 
6.60 21.7 434 434 3.93 0.91 6.3 0.10 0.10 
6.65 21.8 409 409 3.91 0.96 5.9 0.10 0.10 
6.70 22.0 426 426 3.95 0,93 6.0 0.10 0. 10 
6.75 22.1 431 431 4.12 0.95 6.1 0.10 0. 10 
6.60 22.3 441 441 4.14 0.94 6.1 0.10 0. 10 
6.85 22.5 449 449 4.03 0.90 6.2 0.10 0. 10 
6.90 22.6 447 448 4.58 1.02 0. 10 0. 10 
6.95 22.8 443 443 3.76 0.85 6.2 0.10 0.10 
7.00 23.0 433 433 4.18 0.97 6.2 0.10 0.10 

INaMTION 
I deg 

0.1 

0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0. 1 
0.1 

« 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0. 1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0. 1 
0.1 
0.1 
0.1 
0. 1 
0.1 

0. 1 



1 
1 CPTIIA : CPTIIA : ll-lfc-91 11:11 ppiGE 4 

DEPTH TIP RESISTANCE CORRECTED TIP LOCAL FRICTION FRICTION RATIO PORE PRESSURE P P RATIO DIFF P P RATIO INaiNATION TOTH DEPTH TIP RESISTANCE CORRECTED TIP 
leters feet Qc tsf Qt tsf 

7.05 £3.1 457 457 
7.10 23.3 438 438 
7.15 23.5 441 441 
7.20 23.6 395 396 
7.25 £3.8 370 370 
7.30 23.9 352 352 
7.35 24.1 366 366 
7.40 24.3 340 340 
7.45 24.4 293 293 
7.50 24.6 311 311 

Fs tsf 

4.49 
4.88 
4.92 
4.5c' 
3.20 
3.32. 
3.83 
3.88 •> 

0 

Fs/Qc * 

0.98 
1.10 
1.12 
1.14 
0.87 
0.95 
1.05 
1,14 

0 

9 

Pt» psi PH/QC % (PH-Ph)/Qe t I deg 

7.2 0.11 0.11 0.1 
6.9 0.11 0.11 0.1 
7.1 0.12 0.12 0.1 
7.2 0.13 0.13 0.1 
7.4 0.14 0.14 0.1 
7.5 0.15 0.15 0.1 
8.6 0.17 0.17 0.1 
8.5 0.18 0.18 0.1 
6.5 0.21 0.21 0.1 
8.5 0.20 0.20 0.1 

1 WRITE NUMBER OF RODS USED 

] 
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C o n o o Incr^-. 

Operator '.DENNIS WI LSON CP'T Date : 11-16-91 11 : 44 

^ On Site Loc:CPTI14 Cone Used : 364 

Hole No. 1 Water table (met ers) : 1 • c. 

Tot . Unit Wt. (avg) : I5i2i pcf 

DEPTH Qc (avg) Fs (avg) Rf (avg) SI8V' SOIL BEHAVIOUR TYPE 1 
c

r U
J

 

PHI SPT SPT CSR 

iieters) (feet) (tsf) (tsf) (*) (tsf) m deg. N N1 

e-c-s 0.8c' 0.00 -0.01 0.00 0.03 undefined UNDFND UNDFD UDF UDF im 
0.50 1.64 0.00 -0.01 0.00 0.09 undefined UNDFND UNDFD UDF UDF UNDF 
0.75 2.46 0.00 -0.01 0.00 0.15 undefined UNDFND UNDFD UDF UDF UNDF 

1.00 3.28 3.80 0.00 0.00 0.22 undefined UNDFND UNDFD UDF UDF LWDF 

i.25 4.10 11.00 0.03 0.25 0.28 sandy silt to clayey silt UNDFND UNDFD 4 e UNDF 

1.50 4.92 28.60 0.16 0.55 0.32 silty sand to sandy silt 40-50 40-42 9 16 .17 

1.75 , 5.74 21.60 0.27 1.27 0.36 sandy silt to clayey silt UNDFND UNDFD 6 14 UNDF 

2.00 6.56 35.00 0.25 0.72 0.39 silty sand to sandy silt 40-50 40-42' n la . 15 

2.25 ' 7.38 78.60 0.60 0.76 0.43 sand to silty sand 70-60 42-44 19 29 .32' 

2.50 8.20 73.40 0.54 0.74 0.46 sand to silty sand 60-70 42-44 18 26 .28 

2.75 9.02 66.40 0.45 0.67 0.50 sand to silty sand 60-70 42-44 16 23 .24 

3.00 9.84 86.80 0.67 0.78 0.54 sand to silty sand 70-00 42-44 21 29 .31 

3.25 10.66 61.40 0.65 0.80 0.57 sand to silty sand 60-70 42-44 19 26 .28 

3.50 11.48 105.40 0.76 0.72 0.61 sand to silty sand 70-80 42-44 ••c 
do Tl . 39 

3.75 12.30 100.60 0.72 0.72 0.64 sand to silty sand 70-80 42-44 24 30 .34 

^.00 13.12 125.20 0.85 0.68 0.66 sand 70-80 42-44 24 29 

4.25 13.94 122.40 0.91 0.74 0.72 sand to silty sand 70-80 42-44 29 35 >0.5 

^^4.50 14.76 163.60 1.23 0.75 0.75 sand 80-90 44-46 31 37 >0.5 

^P4.75 15.58 219.60 1.55 0.69 0.79 sand >90 44-46 42 48 >0.5 
5.00 16.40 287.00 2.38 0.83 0.82 sand >90 46-48 >50 >50 >0.5 
5.25 17.22 259.20 £.12 0.82 0.86 sand )90 44-46 50 )50 >0.5 
5.50 18.04 230.80 1.71 0.74 0.S9 sand >90 44-46 44 47 >0.5 

5.75 18.86 234.20 1.50 0.64 0.93 sand )90 44-46 45 47 >0.5 
8.00 19.69 249.40 1.68 0.67 0.97 sand )90 44-46 48 49 >0.5 
6.25 20.51 367.40 2.86 0.78 1.00 sand >90 46-48 >50 >50 >0.5 
6.50 21.33 396.40 3.56 0.90 1.04 sand >90 46-48 )M >50 >0.5 
6.75 22.15 354.00 3.00 0.85 1.07 sand >90 46-46 >50 >50 >0.5 
7.00 22.97 370.60 3.29 0.89 l.ll sand >90 46-48 >50 >50 >0.5 
7.25 23.79 384.60 3.55 0.92 1.15 sand >90 46-48 >50 >50 >0.5 
7.50 24.61 377.80 3.11 0.82 1.18 sand >90 44-46 >50 >50 >0.5 
7.75 25.43 338.80 £.53 0.69 1.22 sand >90 44-46 >50 >50 >0.5 
B.00 26.25 297.00 2.18 0.73 1.25 sand >90 44-46 >50 >50 >0.5 
a. 25 27.07 388.60 2.14 0.69 1.29 sand >90 44-46 >50 >50 >0.5 
8.50 27.89 334.20 2.61 0.78 1.33 sand >90 44-46 >50 >50 >0.5 
B.75 26.71 270.20 1.68 0.70 1.36 sand >90 44-46 >50 45 )0.5 
9.00 29.53 233.20 1.62 0.70 1.40 sand 80-90 42-44 45 38 >0.5 
9.25 30.35 210.40 1.68 0.80 1.43 sand 80-90 42-44 40 34 .43 
9.50 31.17 183.60 1.30 0.71 1.47 sand 70-60 40-42 35 29 .32 

Dr - Pll sands (Jaiioli<ows((i et ai. 1985) PHI - Robertson and Caipanella 1983 CSR: Seed et al. 1963 - M=7.5 

Note; For interpretation purposes the PLOTTED CF'T PROFILE should be used with the TftBULflTED OUTPUT froi CPTINTRl (v 2.U) H« 



Cc3T-»ocro I n 

• perat or rDENNIS WILSON On Site Loc:CPTI14 Page No. •m 
DEPTH Qc (avg) Fs (avg) Rf (avg) SIBV SOIL BEHAVIOUR TYPE Eq - Dr PHI SPT SPT (SR 

deters) (feet) (tsf) (tsf) (*) (tsf) (*) deg. N N1 
(SR 

9.75 31.99 137.30 1.24 0.33 1.51 sand 70-30 4fr^ 33 30 .33 
10.80 32.31 199.30 1.43 0.73 1.54 sand 30-90 42-44 33 31 .35 
10.35 33.33 174.20 1.30 0.74 1.58 sand 70-30 40-42 33 27 .29 
10.50 34.45 123.00 1.03 0.82' 1.31 sand to silty sand 30-70 40-42 31 24 .23 
10.75 35.27 230.30 0.93 0.37 1.35 gravelly sand to sand 30-90 42-44 42 33 .39 
11.00 33.09 173.20 1.15 0.35 1.36 sand 70-80 40-42 34 23 .28 
11.25 33.91 24.00 0.43 1.93 1.72 sandy silt to clayey silt UNDFND UNDFD 9 7 UNDf 
11.50 "^7 17.30 0.22 1. CJ 1.73 sandy silt to clayey silt UNDFND UNDFD 7 5 LNDF 

Dr - All sands (Jaiiolkowski et al. 1935) PHI - Robertson and Caapanella 1933 CSR: Seed et -.1. 1933 - «=7.: 

K« Note: For interpretation purposes the F'LOTTED CF'T PROFILE should be used with the TftSULATED QIJTPUT froi CF'TINTRl (v 3.09) «« 



1 
SOUNDING DftTfi IN FILE I14-£ 

IRfiTGR : DENNIS WILSON 

CONE ID : 36A 

CoriocD, Inc. 

11-16-91 11:44 

LOCftTION : CPTI14 

JOB No. : 1 

•eters feet 

Baseline 

e.es 0.2 
B. IB 0.3 
0.15 0.5 
0.20 0.7 
0.25 0.6 
0.30 1.0 
0.33 1.1 
0.40 1.3 
0.45 1.5 
0.50 1.0 
0.55 1.8 
||B0 2.0 
p. 05 2.1 
0.70 2.3 
0.75 2.5 
0.00 2.0 
0.65 2.6 
0.90 3.0 
0.95 3.1 
1.00 3.3 
1.05 3.4 
1.10 3.0 
1.15 3.8 
1.20 3.9 
1.25 4.1 
1.30 4.3 
1.35 4.4 
1.40 4.0 
1.45 4.8 
1.50 4.9 
1.55 5.1 
1.00 5.2 
1.05 5.4 
1.70 5.0 
1.75 5.7 
1.80 5.9 

y.6S 0.1 
1.90 0.2 
1.95 0.4 
2.00 0.0 

RESISTANCE CORRECTED TIP LOCAL FRICTION FRICTION RATIO PORE PRESSURE P P RATIO DIF P P RATIO INCLIWTIC 
Qc tsf Qt tsf Fs tsf Fs/Qc < P« psi Pw/Qc * (Pw-Ph)/Qc < I deg 

-201 -7.03 -8.8 1.7 

-0 -0 -0.01 11.00 0.3 -29.30 -29.30 0.4 
-0 -0 -«.01 4.17 0.4 -10.34 -10.34 0.4 
-0 -0 -0.02 11.00 0.3 -13.79 -15.79 0.3 
-0 -0 -0.01 4.43 0.4 -8.87 -6.87 0.2 
0 0 -0.01 -34.00 0.4 62.06 62.06 0.2 
0 0 -0.01 -32.00 0.3 58.61 56.61 0.2 
0 0 -0.01 0.4 7 n 0.1 

-0 -0 -0.01 16.00 0.3 -56.61 -58.61 0.2 
0 0 -0.01 -16.00 0.8 134.45 134.45 0.1 
0 0 -0.01 -28.00 0.8 137.90 137.90 0.2 
0 0 -0.01 -16.00 0.9 144.80 144.80 0.2 
0 0 -0.01 -16.00 0.9 146.24 148.24 0.2 
0 0 -0.01 7 0.6 7 7 0.1 

0.2 0 0 -0.01 -6.00 0.7 56.61 58.61 
0.1 
0.2 

0 0 -0.01 -1.50 0.7 11.36 11.38 0.2 
1 1 -0.00 -0.40 0.7 4.96 4.96 0.2 
1 1 -0.00 -0.28 0.6 4.20 4.20 0.2 
4 4 -0.00 -0.09 0.7 1.33 1.33 0.2 
0 0 -0.00 -0.03 0.7 0.78 0.78 0.2 
7 7 0.00 0.01 0.4 0.44 0.44 0.2 
7 7 0.01 0.21 1.0 1.05 1.05 0.2 
7 7 0.03 0.49 1.0 1.02 1.02 0.2 
9 9 0.05 0.48 1.1 0.85 0.85 0.2 

13 13 0.03 0.22 1.2 0.64 0.64 0.2 
19 19 0.02 0.11 1.3 0.49 0.49 0.2 
24 24 0.08 0.36 1.3 0.38 0.38 0.2 
27 27 0. IB 0.57 1.2 0.31 0.31 0.2 
27 27 0.14 0.50 1.4 0.37 0.37 0.2 
31 31 0.16 0.52 1.6 0.38 0.38 0.2 
34 34 0.25 0.72 1.7 0.36 0,36 0.2 
31 31 0.18 0.56 1.9 0.44 0.44 0.2 
23 23 0.27 1.15 2.1 0.64 0.64 0.2 
16 IB 0.29 1,62 2.3 0.92 0.92 0.2 
10 10 0.36 £.23 2.7 1.19 1.19 0.2 
20 20 0.27 1.35 -0.5 -0.18 -0.16 0.2 
23 23 0.16 0.70 -2.6 -0.80 -0.80 0.2 
£5 25 0.18 0.72 -1.5 -0.42 -0.42' 0.2 
29 29 0.22 0.74 -0.8 -0.20 -0.20 0.2 
41 41 0.30 0.74 -0.4 -0.07 -0.07 0.2 
57 57 0.40 0.70 0.1 0.01 0.01 0.2 



I 
I I 14-£ CPTI14 11-16-91 11:44 PAGE 

DEPTH 
•eters 

DEPTH 
feet 

TIP RESISTANCE 
Qc tsf 

CORRECTED TIP 
Qt tsf 

LOCAL FRICTION 
Fs tsf 

FRICTION RATIO 
Fs/Qc t 

PORE PRESSURE 
PK psi 

P P RATIO 
PH/QC X 

DIF P P RATIO 
(Pw-Ph)/Qc i 

INCLSKN 
I deg 

2.05 
2.10 

6.7 
6.9 

71 
79 

71 
79 

0.46 
0.55 

0.68 
0.70 

0.4 
0.5 

0.04 
0.05 

0.04 
0.05 
0.09 
0.09 
0.11 
0.13 
0.15 
0.16 
0.17 
0.20 

0.2 
0.2 
0.2 

2.15 
2.20 

7.1 
7.2 

62 
83 

62 
83 

0.66 
0.66 

0.80 
0.79 

1.0 
1.0 

0.09 
0.09 

0.04 
0.05 
0.09 
0.09 
0.11 
0.13 
0.15 
0.16 
0.17 
0.20 

0.2 
0.2 
0.2 

2.25 
2.38 

7.4 
7.5 

76 
77 

78 
77 

0.64 
0.61 

0.81 
0.79 

1.2 
1.3 

0.11 
0.13 
0.15 

0.04 
0.05 
0.09 
0.09 
0.11 
0.13 
0.15 
0.16 
0.17 
0.20 

0.2 
0.2 

2.35 7.7 75 75 0.57 0.76 1.5 

0.11 
0.13 
0.15 

0.04 
0.05 
0.09 
0.09 
0.11 
0.13 
0.15 
0.16 
0.17 
0.20 

0.2 
0.2 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 

2.40 7.9 74 74 0.55 0.75 1.7 0.16 

0.04 
0.05 
0.09 
0.09 
0.11 
0.13 
0.15 
0.16 
0.17 
0.20 

0.2 
0.2 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 

2.45 6.0 72 72 0.49 0.68 1.7 0.17 

0.04 
0.05 
0.09 
0.09 
0.11 
0.13 
0.15 
0.16 
0.17 
0.20 

0.2 
0.2 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 

2.50 8.2 69 69 0.49 0.71 1.9 0.20 

0.04 
0.05 
0.09 
0.09 
0.11 
0.13 
0.15 
0.16 
0.17 
0.20 

0.2 
0.2 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 

2.55 8.4 66 68 0.48 0.70 2.0 0.21 0.21 

0.2 
0.2 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 

2.60 8.5 67 67 0.35 0.53 2.1 0.23 0.23 

0.2 
0.2 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 

2.65 8.7 64 64 0.40 0.62 2.3 0.26 0.26 

0.2 
0.2 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 2.70 8.9 63 63 0.46 0.73 2.3 0.27 0.27 0.1 
0.1 
0.1 
0.1 
0.1 
0. 1 

2.75 9.0 70 70 0.54 0.77 2.6 0.27 0.27 
0.1 
0.1 
0.1 
0.1 
0.1 
0. 1 

2.88 9.2 79 79 0.59 0.74 2.9 0.26 0.26 

0.1 
0.1 
0.1 
0.1 
0.1 
0. 1 

2.05 9.4 86 86 0.64 0.74 3.0 0.25 0.25 

0.1 
0.1 
0.1 
0.1 
0.1 
0. 1 

2.90 9.5 91 91 0.68 0.75 3.2 0.25 0.25 

0.1 
0.1 
0.1 
0.1 
0.1 
0. 1 

2.95 9.7 90 90 0.75 0.83 3.3 0.26 0.26 

0.1 
0.1 
0.1 
0.1 
0.1 
0. 1 3.00 9.6 88 88 0.71 0.81 3.5 0.29 0.29 0.1 
0 1 

3.05 10.0 62 82 0.65 0.79 ? e 0.30 0.30 
0.1 
0 1 

3.10 10.2 61 81 0.64 0.79 3.5 0.32 0.32 
3.15 10.3 81 82 0.66 0.81 3.6 0.32 0.32 w 
3.20 10.5 82 82 0.67 0.82 3.6 0.32 0.32 0.1 
3.25 10.7 81 81 0.64 0.79 3.7 0.33 0.33 0. 1 
3.30 10.8 85 85 0.60 0.70 3.8 0.32 0.32 0.1 
3.35 11.0 99 99 0.72 0.73 3.9 0.29 0.29 0.1 
3.40 11.2 113 113 0.77 0.68 4.0 0.25 0.25 0,1 
3.45 11.3 116 116 0.85 0.73 4.2 0.26 0.26 0.1 
2.50 11.5 114 114 0.86 0.76 4.2 0.26 0.26 0.1 

0.1 3.55 11.6 103 103 0.81 0.79 4.1 0.29 0.29 
0.1 
0.1 

3.60 11.8 93 93 0.63 0.68 4.3 0.33 0.33 0.1 
0.1 3.65 12.0 95 95 0.65 0.68 4.3 0.33 0.33 
0.1 
0.1 

3.70 12.1 99 99 0.69 0.70 3.9 0.28 0.28 0.1 
3.75 12.3 113 113 0.64 0.74 4.0 0.26 0.26 0. 1 
3.B0 12.5 127 127 3.87 0.68 4.2 0.24 0.24 0.1 
3.85 12.6 132 132 0.87 0.66 4.3 0.23 0.23 0. 1 
3.90 12.8 132 132 0.88 0.66 4.4 0.24 0.24 0.1 
3.95 13.0 121 121 0.84 0.69 4.5 0.26 0.26 0.1 
4.00 13.1 114 114 0.80 0.70 4.6 0.29 0.29 0.1 
4.05 13.3 103 103 0.81 0.76 4.6 0.32 0.32 0.1 
4.10 13.5 106 106 0.85 0.80 4.8 0.33 0.33 0.1 
4.15 13.6 125 125 0.91 0.72 5.0 0.29 0.29 0. 1 
4.20 13.8 129 129 0.97 0.75. 5.0 0.28 0.28 0. 1 
4.25 13.9 149 149 1.00 0.67 5.0 0.24 0.24 0. 1 
4.30 14.1 158 158 1.18 0.74 4.6 0.21 0.21 0.1 
4.35 14.3 166 169 1.10 0.65 5.1 0.22 0.22 A 
4.40 14.4 167 167 1.26 0.76 5.2 0.23 0.23 w 
4.45 14.6 160 160 1.34 0.64 5.4 0.24 0.24 0.2 
4.50 14.8 165 165 1.29 0.78 5.5 0.24 0.24 0.2 
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DEPTH 
leters feet 

4.55 14.9 
4.M 15.1 
4.E5 15.3 
4.79 15.4 
4.75 15.6 

15.7 
4.85 15.9 
4.99 16.1 
4.95 16.2 
5.99 16.4 
5.05 16.6 
5.10 16.7 
5.15 16.9 
5.20 17.1 
5.25 17.2 
5.39 17.4 
5.35 17.6 
5.49 17.7 
5.45 17.9 
5.59 18.0 
5.55 18.2 

18.4 
18.5 

5.79 18.7 
5.75 16.9 
5.89 19.9 
5.85 19.2 
5.99 19.4 
5.95 19.5 

19.7 
6.05 19.8 
6.19 29.0 
6.15 29.2 
6.29 29.3 
6.25 29.5 
6.39 29.7 
6.35 29.8 
6.49 21.9 
6.45 21.2 
6.59 21.3 
6.55 21.5 
6.69 21.7 
6.65 21.8 
6.79 22.0 
6.75 22.1 
6.69 22.3 

85 22.5 
99 22.6 

6.95 22.6 
7.00 23.0 

TIP RESISTANCE CORRECTED TIP LOCflL FRICTION FRICTION RATIO PORE PRESSURE P P RATIO DIFF P P RATIO INCLINATK 
Qc tsf Qt tsf Fs tsf Fs/Qc t PM psi Ps(/Qc % (PH-Ph)/Qc * I deg 

185 185 1.24 0.67 5.1 0.20 0.20 0.2 
219 219 1.22 0.56 5.2 0.18 0.18 0.2 
225 225 1.48 0.66 5.5 0.16 0.18 8.2 
229 229 1.75 0.77 4.5 0.14 0.14 0.1 
249 249 1.94 0.76 5.0 0.14 0.14 0.1 
267 267 2.93 0.76 5.1 0.14 0.14 0.1 
274 274 2.93 0.74 4.5 0.12 0.12 0.1 
291 291 2.46 0.85 4.9 0.12 0.12 0.1 
511 311 2.81 0.90 5.0 0.12 0.12 0.1 
292 292 2.59 0.89 5.2 0.13 0.13 0.1 
279 279 2.34 0.64 5.4 0.14 0.14 0.1 
274 274 2.59 0.91 5.2 0.14 0.14 0.1 
258 258 £.99 0.81 5.2 0.15 0.15 0.1 
246 246 1.92 0.78 5.2 0.15 0.15 0.1 
239 £39 1.81 0.76 5.5 0.16 0.16 0. 1 
234 £34 1.76 0.75 5.5 0.17 0.17 0.1 
231 231 1.61 0.76 5.6 0.17 0.17 0. 1 
227 227 1.70 0.75 5.8 0.18 0.16 0. 1 
227 228 1.59 0.70 5.9 0.19 0.19 0.1 
235 235 1.70 0.73 5.9 0.16 0.16 0.1 
246 246 1.75 0.71 6.2 0.18 0.16 0.1 
246 246 1.42 0.56 6.0 0.16 0.16 0.1 
236 236 1.44 0.61 6.0 0.16 0.16 0.1 
217 217 1.43 0.66 5.0 0.17 0.17 0.1 
226 226 1.45 0.64 5.4 0.17 0.17 0.1 
234 234 1.59 0.66 5. b 0.17 0.17 0.1 
248 248 1.75 0.70 5.8 0.17 0.17 0.1 
257 257 1.77 0.69 5.9 0.17 0.17 0.1 
249 249 1.66 0.67 6.2 0.16 0.16 0. 1 
259 259 1.64 0.63 6.2 0.17 0.17 0.1 
311 311 2.14 0.69 6.6 0.15 0.15 0.1 
361 361 2.71 0.75 6.9 0.14 0.14 0. 1 
379 369 3.07 0.81 7.2 0.14 0.14 0.1 
399 390 3.11 0.60 7.2 0.13 0.15 0. 1 
396 396 3.27 0.82 7.2 0.13 0.15 8.1 
499 499 3.42 0.84 7.5 0.13 0.13 0.1 
499 499 3.53 0.86 7.5 0.13 0.13 0.1 
495 496 3.70 0.91 7.5 0.13 0.13 0.1 
392 392 3.59 0.92 7.6 0.14 0.14 0.1 
367 366 3.55 0.97 7.5 0.15 0.15 0.1 
367 366 3.51 0.95 7.6 0.15 0.15 0. 1 
356 356 2.62 0.73 7.7 0.15 0.15 0.1 
352 352 2.79 0.79 7.5 0.15 0.15 0. 1 
342 342 2.92 0.85 5.9 0.12 0.12 0. 1 
351 351 3.14 0.90 6.4 0.13 0.15 0. 1 
362 362 3.01 0.83 6.6 0.13 0.13 0.1 
367 367 3.29 0.90 6.6 0.13 0.13 0. 1 
376 379 3.57 0.94 6.7 0.13 0.13 0.1 
372 372 3.28 0.88 6.9 0.15 0.13 0.1 
374 374 3.31 0.89 7.1 0.14 0.14 0.1 
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^ vvm ULrin llK IXaialmLc LUHnLLlLU li 

i leters feet Qc tsf Bt tsf 

7.05 £3.1 396 396 
i 7.10 £3.3 394 394 

7.15 23.5 392 392 
7.20 £3.6 382 383 
7.25 £3.8 360 368 
7.30 £3.9 356 356 
7.35 £4.1 382 382 
7.40 £4.3 388 388 
7.45 24.4 373 374 
7.50 24.6 390 390 
7,55 24.6 383 363 
7.60 24.9 363 363 
7.65 25.1 339 339 
7.70 25.3 304 304 
7.75 25.4 305 305 
7.80 25.6 313 312 
7.85 £5.8 309 309 
7.90 25.9 295 295 
7.95 26.1 283 284 
8.00 26.2 285 286 
8.05 26.4 286 286 
8.10 26.6 296 297 
8.15 £6.7 317 317 
8.20 26.9 314 314 
8.25 27.1 330 331 
8.30 27.2 337 337 

' 8.35 27.4 340 340 
8.40 27.6 337 337 

I 6.45 27.7 230 331 
8.50 27.9 327 328 
0.55 26.1 301 302 

^ 8.60 28.2 277 278 
J 8.65 28.4 268 269 
•* 6.70 26.5 253 253 

8.75 28.7 252 252 
28.9 241 241 

8.85 29.0 235 235 
8.90 29.2 237 237 
B.95 29.4 226 229 
9.00 29.5 225 225 
9.05 29.7 230 230 
9.10 29.9 232 232 
9.15 30.0 210 210 
9.20 30.2 188 188 
9.25 30.3 192 192 
9.30 30.5 195 195 
9.35 30.7 163 183 
9,40 30.8 182 162 
9.45 31.0 164 164 
9.50 31.2 174 174 

LOCflL FRICTION FRICTION RftTIO PORE PRESSURE P P RATIO DIFF P p RATIO iNaiwffw 
Fs tsf Fs/i2c % Px psi PH/QC % (Pw-Ph)/Qc X 

• A f V i f 4 m » 

I deg 

3.39 0.86 7.2 0.13 0.13 0.1 
3.54 0.90 7.2 0.13 0.13 0.1 
3.86 0.98 7.2 0.13 0.13 0 I 
3.74 0.98 7.2 0.14 0.14 0. I 
3.2c' 0.89 7.4 0.15 0.15 0 1 
2.66 0.30 7.5 0.15 0.15 0. 1 
3.22 0.84 7.4 0.14 0.14 0. 1 
3.21 0.83 7.2 0.13 0.13 0. 1 
3.08 0.82 7.2 0.14 0.14 0. I 
3.16 0.62 7.3 0.14 0.14 0.1 
3.26 0.86 7.2 0.13 0.13 0.1 
2.25 0.62 7.2 0.14 0.14 0.1 
2.12 0.63 7.2 0.15 0.15 0.1 
1.95 0.64 5.4 0.13 0.13 0.1 
2.04 0.67 5.6 0.13 0.13 0. 1 
2.30 0.74 5.6 0.13 0.13 0,1 
£.31 0.75 6.2 0.14 0.14 0.1 
2.21 0.75 6.2 0.15 0.15 0.1 
2.09 0.74 6.4 0.16 0.16 0.1 
1.98 0.69 6.6 0.17 0.17 0,1 
1.86 0.65 6.9 0.17 0.17 
2.05 0.69 6.9 0.17 0.17 tk 
£.20 0.69 7.2 0.16 0.16 w 
2.24 0.71 7.5 0.17 0.17 0.1 
2.35 0.71 7.6 0.17 0.17 e. 1 
£.46 0.73 7.9 0.17 0.17 0.1 
£.54 0.75 8.1 0.17 0.17 0.1 
2.49 0.74 8.2 0.17 0.17 0.1 
£.71 0.82 8.2 0.16 0.18 0.1 
2.8't 0.87 8.4 0.16 0.18 0.1 
2.63 0.87 8.7 0.21 0.21 0.1 
1.66 0.60 8.7 0.23 0.23 0.1 
1.61 0.60 6.5 0.23 0.23 0.1 
1.69 0.67 7.3 0.21 0.21 0.1 
1.81 0.72 7.5 0.22' 0.22' 0.1 
1,69 0.70 7.6 0.23 0.23 0.1 
1.65 0.70 7,8 0.24 0.24 0. 1 
1.68 0.71 7.9 0.24 0.24 0.1 
1.54 0.67 7.9 0.25 0.25 0.1 
1.56 0.69 8.1 0.26 0.26 0.1 
1.79 0.78 8.5 0.27 0.27 0.1 
1.89 0.81 8.2 0.25 0.25 0.1 
1.72 0.82 8.2 0.28 0.28 0.1 
1.46 0.78 8.5 0.33 0.33 0.1 
1.54 0.80 6.6 0.52 0.32 0. 1 
1.46 0.75 8.2 0.30 0.30 0. 1 
1.42' 0.77 8.4 0.33 0.33 A 
1.09 0.60 6.7 0.34 0.34 w 
1.23 0.67 8.2 0.32 0.32 0.1 
1.28 0.73 8.8 0.36 0.36 0.2 
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^fcpTH 
leters 

9.55 
9.60 
9.65 
9.70 
9.75 
9.80 
9.85 
9.90 
9.95 

10.00 
10.05 
10.10 
10.15 
10.20 
10.25 
10.30 
10.35 
10.40 
10.45 
10.50 
10.55 

60 
65 

10.70 
10.75 
10.80 
10.85 
10.90 
18.95 
11.00 
11.05 
11.10 
11.15 
11.20 
11.25 
11.38 
11.35 
11.40 
11.45 
11.50 
11.55 
11.60 
11.65 

DEPTH 
feet 

31.3 
31.5 
31.7 
31.8 
32.0 
32.2 
32'. 3 
32.5 
32.6 
32.8 
33.0 
33.1 
33.3 
33.5 
33.6 
33.8 
34.0 
34.1 
34.3 
34.4 
34.6 
34.8 
34.9 
35.1 
35.3 
35.4 
35.6 
35.8 
35.9 
36.1 
36.3 
36.4 
36.6 
36.7 
36.9 
37.1 
37.2 
37.4 
37.6 
37.7 
37.9 
38.1 
38.2 

TIP RESISTANCE CORRECTED TIP LOCAL FRICTION FRICTION RATIO PORE PRESSURE P P RATIO DIF P p RATIO INCLINATION 
tsf Qt tsf Fs tsf Fs/Qc * Pw psi Pn/Qc * (Pvr-Ph)/Qc > I deg 

184 184 1.37 0.75 6.8 0.35 0.35 0.2 
191 191 1.08 0.56 8.8 0.33 0.33 0.2 
191 191 1.18 8.62 8.8 0.33 0.33 0.2 
180 180 1.24 0.69 8.6 0.35 0.35 0.2 
192 192 1.34 0.70 6.8 0.33 0.33 0.2 
199 199 1.45 0.73 8.8 0.32 0.32 0.2 
cOS 205 1.49 0.73 8.8 0.31 0.31 0.2 
207 207 1.53 0.76 9.1 0.31 0.31 0.2 
204 204 1.50 0.74 9.2 0.32 0.32 0.2 
183 183 1.30 0.71 9.1 0.36 0.36 0.2 
177 178 1.26 0.71 9.2 0.37 0.37 0.2 
179 179 1.26 0.70 9.4 0.36 0.37 0.2 
175 175 1.26 0.72 9.2 0.38 0.37 0.2 
173 173 1.38 0.60 9.0 0.38 0.36 0.3 
167 167 1.32 0.79 9.1 0.39 0.38 0.3 
155 155 1.19 0.77 8.9 0.41 0.39 0.3 
136 136 1.06 0.78 8.9 0.47 0.44 0.3 
122 122 0.94 0.77 8.8 0.52 0.49 0.3 
112 112 1.01 0.91 7.0 0.45 0.41 0.3 
115 115 1.03 0.94 6.6 0.41 0.37 0.3 
160 160 0.86 0.54 5.6 0.2-5 0.22- 0.3 
1% 196 0.66 0.34 5.5 0.20 0.17 0.3 
274 274 1.14 0.42 4.9 0.13 0.10 9.3 
338 338 1.26 0.37 9.2 0.20 0.17 0.4 
335 335 0.86 0.26 8.7 0.19 0.16 0.4 
2-93 293 0.94 0.32 -1.2 -0.03 -0.06 0.4 
212 212 1.09 0.52 -5.5 -0.19 -0.23 0.4 
16J 163 1.22 0.75 -5.3 -0.24 -0.29 0.4 
135 135 1.31 0.97 -5.2 -0.28 -0.35 0.4 
78 78 1.17 1.49 •? 

J. J -0.48 -0.61 0.4 
38 38 0.89 2.33 -4.9 -0.93 -1.22 0.5 
22 22 0.55 2.46 -4.1 -1.34 -1.85 0.5 
21 21 0.31 1.45 -3.5 -1.21 -1.77 0.5 
20 20 0.28 1.40 -2.3 -0.80 -1.41 0.5 
19 19 0.29 1.50 -1.7 -0.66 -1.33 0.5 
19 19 0.26 1.37 -1,6 -0.61 -1.32 0.5 
18 18 0.24 1.33 -1.3 -0.50 -1.25 0.5 
17 17 0.20 1.17 -1,0 -0.40 -1.22 0.5 
17 17 0.19 1.11 -0.5 -0.23 -1.10 0.5 
17 17 0.19 1.13 -0.1 -0.03 -0.94 0.5 
16 16 0.13 0.79 0.3 0.13 -0.85 0.5 
16 16 •) 7 0.7 0.31 -0.71 0.5 
16 16 •) -1.0 -0.45 -1.53 0.5 

WRITE NUMBER OF RODS USED 



FIELD ACnVITV LOG SHEET 

'age / of / 
(conoco) 

ixation • -t-/9 
ite: Po 

^nit: / . Operators: H S' 

.Start Time: • End Time: /d 

Town: f= ^ .State: 
:( s.. J 

'roj. Consultant: _, Company: t>^ ̂  ̂  

Date 
Start 
Time 

End 
Time Lx)cation File 

Cone 
Strat. Soil Water 

Mont. 
Well 

Depth 
(fo 

Hole 
No. 

Reason for Stopping 
1. Tip Pressure 
2. Predetermined Depth 
3. Friction 
4. Inclination 
5. Hydraulic Pressure 

Grouting: 
F - Funnel 
T - Tubing 
D - Downhole Comments 

'Zn/^?/ 1 IZ£> 3^ / 2~ r ^//1U Jg'.z. 
' / ' i/ 

1 

nr/cws725 



(^99:^) HidSa 



SOUNDING DPTP IN FILE CPTI19 11-18-91 10s59 

•PERPTGR : CPLVIN SELLS 

LONE ID : 364 

Conoco, Inc. 

LOCPTIDN 

JOB No. 

1-19 

1 
# 

DEPTW 
leters 

Baseline 

0.05 
0. 10 
0.15 
0.20 
0.25 
0.30 
0.35 

DEPTH 
feet 

0.45 
0.50 
0.55 
0.00 
0.05 
0.70 
0.75 

0.65 
0.90 
0.95 
1.00 
1.05 
1.10 
1.15 
1.20 
1.25 
1.30 
1.35 
1.40 
1.45 
1.50 
1.55 
1.00 
1.05 
1.70 
1.75 
1.80 
1.85 
1.90 
1.95 
2.00 

0." 
0.3 
0.5 
0.7 
0.6 
1.0 
1.1 
1.3 
1.5 
1.0 
1.6 
2.0 
2.1 
2.3 
2.5 
2.0 
2.6 
3.0 
3.1 
3.3 
3.4 
3.0 
3.6 
3.9 
4.1 
4.3 
4.4 
4.0 
4.8 
4.9 
5.1 
5.2 
5.4 
5.0 
5.7 
5.9 
0.1 
0.2 
0.4 
0.6 

RESISTANCE CORRECTED TIP LOCAL FRICTION FRICTION RATIO PORE PRESSURE P P RATIO DIF P P RATIO INCLlNATIOt 
Qc tsf Qt tsf Fs tsf Fs/fc > FV( psi PH/QC i (PH-Pti)/Qc % I d?g 

-295 -2.00 -3.9 0.! 

1 1 0.03 3.44 0.0 0.00 0.00 0.2 
1 1 0.04 4.17 0.0 0.00 0.00 0.2 
C 2 0.04 1.92 0.0 0.00 0.00 0.2 
5 5 0.10 2.23 -0.0 -0.06 0.06 0.3 

2 2 0. 07 4.44 0.0 0.00 0.00 0.9 
1 1 0.06 6.45 0.0 0.00 0.00 0.7 
3 3 0.07 2.59 0.0 0.00 0.00 0.5 
1 1 0.09 13.00 0.0 0.20 0.20 0.1 
2 2 0.07 4.63 0.0 0.00 0.00 0.1 
1 1 0.00 8.29 0.0 0.00 0.00 0.1 

0 0 0.03 26.00 0.0 0.00 0.00 0.3 
-1 -1 0.03 -5.06 0.0 0.00 0.00 A 
-1 -1 0.02 -3.63 0.0 0.00 0.00 w 
0 0 0.04 42.50 0.0 1.72 1.72 ^2 

-1 -1 0.09 -15.69 0.1 -0.60 -0.60 0.2 

0 0 0.09 68.67 iJ 16.39 18.39 0.5 

0 0 0.03 20.67 25.26 25.28 0.1 

0 0 0.04 93.00 Vi 1 110.32 110.32 0.2 

1 1 0.07 9.61 1.0 10.56 10.56 0.2 

2 2 0.06 4.27 1.3 4.96 4.96 0.3 

3 3 0.09 3.14 1.1 2.97 2.97 0.2 

4 4 0.12 2.98 1.1 2.08 2.08 0.2 

0 6 0. 10 1.65 1.2 1.41 1.41 0.2 

16 16 0.19 1,07 -1.81 -1.61 0.2 

20 20 0.28 1.10 -1.3 -0.37 -0.37 0.3 

27 27 0.30 1.09 1.3 0.34 0.34 0.2 

29 29 0.27 0.92 1.3 0.32 0.32 0.2 

31 31 0.28 0.89 1.3 0.30 0.38 0.5 

34 34 0.29 0.87 1.5 0.32 0.32 0.3 

37 37 0.32 0.86 1.5 0.30 0.30 0.3 

41 41 0.25 0.62 1.6 0.28 0.28 0.3 

43 43 0.31 0.70 1.6 0.27 0.27 0.3 

47 47 0.32 0.66 1.6 0.24 0.24 0.3 

53 53 0.37 0.69 1.6 0.22 0.22 0.3 

62 62 0.43 0.69 1.6 0.19 0.19 0.3 

65 65 0.49 0.75 1.6 0.18 0.18 0.3 

70 70 0.54 0.78 1.7 0.18 0.18 M 
71 71 0.54 0.76 1.9 0.19 0.18 

71 71 0.54 0.75 2.0 0.20 0.18 
0.3 78 78 0.59 0.76 1.9 0.18 0.16 0.3 
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m iPTH DEPTH TIP RESISTANCE CORRECTED TIP LOCAL FRICTION FRICTION RATIO PORE PRESSURE P P RATIO DIFF P P RATIO INCLINATK 
reers feet Qc tsf Qt tsf Fs tsf Fs/Qc * Pw psi PH/QC i (P»-Ph)/Qc * I deg 

6.7 81 81 0.64 0.80 2.0 0.18 0.15 0.3 
2. le 6.9 75 75 0.64 0.86 2.3 0.22 0.18 0.3 
2.15 7.1 68 66 0.60 0.88 2.3 0.24 0.20 0.3 
2.20 7.2 62 62 0.54 0.88 2.4 0.28 0.22 0.6 
2.25 7.4 61 61 0.52 0.85 2.5 0.30 0.23 0.6 
2.30 7.5 61 61 0.48 0.78 2.6 0.30 0.23 0.6 
2.35 7.7 66 66 0.49 0.75 2.6 0.29 0.21 0.6 
2.W 7.9 76 76 0.56 0.74 2.6 0.25 0.17 0.6 
2.« 8.0 68 88 0.66 0.75 2.6 0.21 0.14 0.6 
2.50 8.2 96 96 0.81 0.84 2.6 0.20 0.13 0.6 
2.55 0.1 96 96 0.68 0.71 2.6 0.20 0.12 0.6 
2.60 8.5 80 80 0.66 0.82 2.9 0.26 0.17 0.6 
2.65 8.7 60 60 0.48 0.80 3.0 0.36 0.2c' 0.6 
2.70 8.9 62 62 0.38 0.62 3.0 0.35 0.21 0.6 
2.75 9.0 76 76 0.44 0.58 1.7 0.17 0.04 0.6 
2.80 9.2 102 102 0.68 0.67 0.3 0.02 -0.07 0.6 
2.85 9.4 106 106 0.83 0.78 1.3 0.09 -0.01 0.6 
2.90 9.5 105 105 0.72 0.69 3.2 0.22 0.11 0.6 
2.95 9.7 118 118 0.75 0.63 3.3 0.C'0 0.10 0.6 
3.00 9.8 137 137 0.93 0.68 2.9 0.15 0.07 0.6 
3.05 10.0 153 153 1.14 0.75 3.3 0.15 0.07 0.6 
3.10 10.2 158 158 1.24 0.79 3.4 0.16 0.07 0.6 

10.3 148 148 1.22 0.82 3.6 0.17 0.06 0.6 P20 10.5 141 141 1.14 0.81 3.9 0.20 0.10 0.6 
3.25 10.7 133 133 1.14 0.86 3.9 0.21 0.10 0.6 
3.30 10.8 122 122 1.02 0.84 3.9 0.23 0.11 0.6 
3.35 11.0 106 106 0.72 0.67 3.9 0.26 0.12 0.6 
3.40 11.2 119 119 0.73 0.62 3.1 0.19 0.06 0.7 
3.45 11.3 164 164 1.00 0.61 -1.3 -0.06 -0.16 0.7 
3.50 11.5 212 211 1.48 0.70 -1.6 -0.05 -0.13 0.7 
3.55 11.6 226 226 1.44 0.64 1.1 0.04 -0.04 0.7 
3.60 11.8 226 226 1.63 0.72 3.3 0.10 0.02 0.7 
3.65 12.0 236 237 1.75 0.74 3.5 0.11 0.02 0.7 
3.70 12.1 254 254 2.04 0.80 3.4 0. 10 0.02 0.7 
3.75 12.3 256 256 2.02 0.79 3.9 0.11 0.03 0.7 
3.60 12.5 258 258 2.11 0.82 3.9 0.11 0.03 0.7 
3.85 12.6 286 286 2.32 0.81 3.9 0.10 0.03 0.7 
3.90 12.8 277 277 2.30 0.83 3.2 0.08 0.01 0.7 
3.95 13.0 298 298 2.27 0.76 3.9 0.09 0.02 0.7 
4.00 13.1 327 327 2.52 0.77 3.9 0.09 0.02 0.7 4.05 13.3 350 350 2.96 0.85 3.5 0.07 0.01 

0.01 
0.7 4.10 13.5 406 406 3.95 0.97 3.9 0.07 

0.01 
0.01 0 7 

4.15 13.6 403 403 4.59 1.14 3.4 0.06 0.00 
fi 1 

0.7 4.20 13.8 363 364 4.52 1.24 3.3 0.06 -0.00 0 7 4.25 13.9 335 335 4.19 1.25 3.0 0.06 -0.01 
v'« ' 

0.8 4.30 14.1 305 305 3.79 1.24 3.2 0.08 -0.01 0.8 4.35 14.3 266 286 3.44 1.20 3.9 0.10 0.01 0.8 14.4 266 266 2.99 1.12 4.2 0.11 0.02 0.8 14.6 256 256 2.45 0.96 4.5 0.13 0.02 0.7 4.50 14.8 272 272 2.43 0.89 4.3 0.11 0.01 0.9 



CPTI19 1-19 11-18-91 10:59 PAGE 3 

DEPTH DEPTH TIP RESISTANCE CORRECTO TIP LOCAL FRICTION FRICTION RATIO PORE PRESSURE P P RATIO DIFF P P RATIO INCLIB 
teters feet Qc tsf (?t tsf Fs tsf Fs/Qc t Pw psi Px/Qc t (PH-Ph)/(3c t I deg 

A. 55 14.9 285 285 2.27 0.80 2.7 0.07 -0.03 1.0 
4. be 15.1 264 264 2.20 0.84 3.9 0.11 0.00 1.2 
4.65 15.3 246 246 2.00 0.81 4.9 0.14 0.03 1 ^ 
4.70 15.4 257 257 2.22 0.86 4.4 0.12 0.01 

1 . V 

1.2 
4.75 15.6 240 240 2.25 0.94 0.16 0.03 1.0 
4.80 15.7 217 217 1.95 0.90 5.6 0.19 0.05 0.9 
4.85 15.9 199 200 1.66 0.83 0.21 0.06 1.4 
4.90 16.1 189 189 1.57 0.83 5.9 0.22 0.06 1.0 
4.95 16. c- 162 182 1.54 0.85 6.0 0.24 0.06 1.1 
5.00 16.4 169 169 1.54 0.91 6.2 0.27 0.08 1.2 
5.05 16.6 155 155 1.45 0.94 6.4 0.30 0.08 1.2 
5.10 16.7 140 141 1.48 1.05 6.4 0.33 0.09 1.2 
5.15 16.9 125 125 1.40 1.12 6.7 0.39 0.12 1.2 
5.30 17.1 124 124 1.25 1.00 5.9 0.34 0.06 1.2 
5.25 17.2 134 134 1.27 0.95 6.4 0.34 0.08 1.2 
5,30 17.4 214 214 1.49 0.70 J* c. 0.18 0.01 1.2 
5.35 17.6 248 248 1.90 0.76 4.5 0.13 -0.02 1.2 
5.40 17.7 285 285 2.23 0.78 6.1 0.15 0.03 1.2 
5.45 17.9 297 297 2.60 0.88 6.8 0.17 0.04 1.2 
5.50 18.0 312 312 2.85 0.91 6.8 0.16 0.04 1.2 
5.55 18.2 341 341 2.55 0.75 6.7 0.14 0.03 1.2 
5.60 18.4 362 362 3.33 0.92 6.5 0.13 0.02 
5.65 18.5 349 349 3.41 0.98 6.2 0.13 0.02 
5.70 18.7 369 369 3.43 0.93 6.8 0.13 0.03 
5.75 18.9 452 452 4.27 0.94 6.5 0. 10 0.02 1.2 
5.80 19.0 509 509 5.63 1.10 7.1 0.10 0.02 1.2 
5.85 19.2 499 499 6.21 1.25 7.5 0.11 0.03 1.6 
5.90 19. ̂ 476 476 6.26 1.32 7.1 0.11 0.02 1.7 
5.95 19.5 456 456 6.07 1.33 7.2 0.11 0.02 1.7 
6.00 19.7 454 454 5.82 1.28 6.9 0.11 0.02 1.8 
6.05 19.8 455 455 5.74 1.26 7.7 0.12 0.03 1.9 
6.10 20.0 465 465 5.70 1.23 7.6 0.12 0.02 1.6 
6.15 20.2 468 468 5.69 1.22 7.4 0.11 0.02 1.6 
6.20 20.3 472 472 5.80 1.23 7.6 0.12 0.02 1.6 
6.25 20.5 476 476 5.93 1.25 7.6 0.12 0.02 1.6 
6.30 20.7 464 464 5.88 1.27 7.9 0.12 0.02 1.7 
6.35 20.8 446 447 5.67 1.27 0* D 0.14 0.04 1,4 
6.40 21.0 425 425 5.56 1.31 7.6 0.13 0.02 1.6 
6.45 21.2 405 406 5.24 1.29 0.15 0.03 1.6 
6.50 21.3 393 393 4.83 1.23 7.8 0.14 0.02 1.7 
6.55 21.5 388 388 3.88 1.00 7.7 0.14 0.02 1.9 
6.60 21.7 377 377 3.47 0.92 Ot V 0.15 0.02 1.5 
6.65 21.8 380 380 5.67 0.97 6.5 0.12 -0.01 1.8 
6.70 22.0 448 448 4.83 1.08 0( W 0.13 0.02 2.2 
6.75 22.1 436 436 5.86 1.34 J* l* 0.15 0.03 2.6 
6.80 22.3 424 424 5.63 1.33 0< J 0.14 0.02 2.4 
6.85 22.5 419 419 5.51 1.31 0.15 0.02 
6.90 22.6 426 426 5.76 1.35 7.9 0.13 0.01 
6.95 22.8 425 425 6.03 1.42' 7.9 0.13 0.01 
7,00 23.0 409 409 5.94 1.45 0.14 0.01 1.8 



1 
CPTI19 : •EPTN DEPTH 

Mtrs feet 

7.95 23.1 
23.3 

7.15 23.5 
7. a 23.6 
7.25 23.8 
7.3« 23.9 
7.35 24.1 
7.« 24.3 
7.45 24.4 
7.50 24.6 
7.55 24.8 
7.60 24.9 
7.bj 25.1 
7.70 25.3 
7.75 25.4 
7.80 25.6 
7.85 25.6 
7.90 25.9 
7.95 26.1 
8.00 26.2 
8.05 26.4 
8.10 26.6 

|B.15 26.7 
11.20 26.9 

8.25 27.1 
8.30 27.2 
8. .35 27.4 
8.40 £7.6 
8.45 27.7 
8.50 27.9 
8.55 26.1 
8.60 28.2 
8.65 28.4 
8.70 28.5 
8.75 28.7 
8.80 28.9 
8.85 29.0 
8.90 29.2 
8.95 29.4 
9.00 29.5 
9.05 29.7 
9.10 29.9 
9.15 30.0 
9.20 30.2 
9.25 30.3 
9,30 30.5 
9.35 30.7 

k9.40 30.8 
P9.45 31.0 

9.50 31.2 

-19 • • 11-18-91 10:59 PAGE A 

TIP RESISTANCE CORRECTED TIP LOCAL FRICTION FRICTION RATIO TORE PRESSURE P P RATIO DIFF P p RATIO INCLINATIC 
Qc tsf Qt tsf Fs tsf Fs/Qc < Pw psi Pw/Qc % (Ptt-Phl/Qc i I deg 

402 402 5.67 1.41 6.1 0.14 0.01 1.8 
392 393 5.47 1.39 8.2 0.15 0.01 2.2 
383 383 5.33 1.39 6.5 0.16 0.02 1.5 
371 371 5.19 1.40 8.3 0.16 0.01 1.9 
352 352 5.00 1.42 6.5 0.17 0.02 1.5 
330 331 4.66 1.41 8.6 0.19 0.02 2.0 
307 307 4.07 1.33 6.9 0.21 0.02 2.2 
301 301 3.86 1.26 9.0 0.21 0.03 2.6 
306 306 3.63 1.19 8.9 0.21 0.02 2.1 
302 302 3.62 1.20 8.9 0.21 0.02 2.1 
326 326 3.12 0.96 8.7 0.19 0.01 2.4 
344 344 3.66 1.07 8.3 0.17 0.00 3.1 
352 352 4.35 1.25 6.4 0.17 0.00 2.1 
341 342 4.55 1.33 8.7 0.16 0.01 3.1 
307 307 4.25 1.36 9.3 0.22 0.02 1.6 
291 291 3.64 1.25 9.5 0.23 0.03 2.0 
277 277 3.34 1.21 9.5 0.25 0.03 C* Jr 

287 287 3.37 1.17 9.2 0.23 0.01 2.2 
2-68 268 3.12 1.17 9.4 0.25 0.02 2.4 
257 257 2.83 1.10 9.9 0.28 0.03 2.5 
270 270 2.83 1.05 9.1 0.24 0.01 J 

257 257 2.66 1.04 9.0 0.25 0.00 2.6 
247 246 2.42 0.98 9.1 0.27 0.00 2.5 
246 246 2.40 0.96 9.3 0.27 0.01 2.7 
263 263 2.64 1.00 9.6 0.26 0.01 2.5 
256 256 2.69 1.05 9.7 0.27 0.02 2.6 
241 241 2.44 1.01 10.3 0.31 0.03 2.7 
£39 239 2.27 0.95 10.3 0.31 0.03 2.4 
241 242 2.26 0.95 10.4 0.31 0.03 2.7 
257 257 2.40 0.93 10.3 0.29 0.02 2.7 
257 £57 2.02 0.79 9.2 0.26 -0.01 2.7 
246 246 2.17 0.68 9.8 0.29 0.00 2.7 
234 234 2.15 0.92 9.3 0.29 -0.01 2.8 
243 £44 2.18 0.90 8.7 0.26 -0.03 2.8 
246 247 2.11 0.66 8.9 0.26 -0.03 2.8 

2.8 252 252 2.11 0.63 9.1 0.26 -0.02 
2.8 
2.8 

270 270 2.30 0.65 9.7 0.26 -0.01 2.8 
275 275 2.60 0.95 10.1 0.26 0.00 2.8 
269 269 2.58 0.96 10.4 0.28 0.01 2.8 
245 245 2.39 0.98 10.7 0.32 0.02 2.9 
231 231 2.28 0.98 11.0 0.34 0.02 2.9 
214 214 2.13 1.00 11.2 0.36 0.03 2.9 
198 198 1.88 0.95 11.6 0.42 0.04 2.9 
193 194 1.75 0.90 11.7 0.44 0.05 2.9 
193 193 1.74 0.90 11.8 0.44 0.05 2.9 
191 192 1.77 0.93 12.0 0.45 0.05 2.9 
183 183 1.71 0.93 12.2 0.46 0.06 2.9 
177 177 1.58 0.89 12.1 0.49 0.05 2.9 
176 176 1.46 0.64 10.7 0.44 -0.00 2.9 
175 176 1.44 0.82 11.0 0.45 0.01 2.9 



CPTI19 1-19 11-18-91 10:59 PPIGE 5 

DEPTH DEPTH TIP RESISTANCE CORRECTED TIP LOCAL FRICTION FRICTION RATIO TORE PRESSURE P P RATIO DIF P P RATIO INCLJH leters fee; Qc tsf Ot tsf Fs tsf Fs/Qc % PH psi PH/QC * (Pw-Phl/Qc % I deg 

9.55 31.3 180 180 1.29 0.72 11.7 0.67 0.03 
0.06 

P Q 
9.E6 31.5 187 187 1.56 0.83 12.1 0.66 

0.03 
0.06 

C* 7 

0 Q 
9.65 31.7 180 180 1.57 0.87 10.7 0.63 -0.01 

C* 7 

\ A 
9.70 31.8 176 176 1.57 0.89 11.6 0.67 0.01 c a 
9.75 32.0 168 168 1.56 0.96 11.6 0.69 0.00 7 a 
9.80 32.2 161 161 1.50 0.93 11.1 0.50 -0.01 

J, V 

9.85 32.3 150 150 1.39 0.93 11.0 0.53 -0.02 7 A 
9.90 32.5 167 168 1.35 0.92 11.7 0.57 0.01 

1' 

3.0 
9.95 32.6 166 166 1.38 0.96 12.0 0.60 0.03 3.0 

10.00 32.8 136 137 1.31 0.96 11.6 0.60 -0.01 3.0 
10.05 33.0 136 136 1.30 0.97 11.7 • 0.63 -0.00 3.0 
10.10 33.1 132 132 1.32 1.00 11.5 0.63 -0.01 3.0 
10.15 33.3 126 126 1.31 1.06 10.6 0.61 -0.08 3.0 
10.20 33.5 116 116 1.28 1.11 11.2 0.70 H8.06 3.0 
10.25 33.6 113 113 1.23 1.09 11.8 0.75 -0.01 3.0 
10.30 33.8 110 110 1.17 1.06 11.9 0.78 -0.01 3.0 
10.35 36.0 107 107 1.13 1.07 10.6 0. 70 -0.11 3.1 
10.60 36.1 100 100 1.19 1.19 11.1 0.80 -0.08 3 ! 
10.65 36.3 93 93 1.19 1.28 11.8 0.92 -0.03 3.1 
10.50 36.6 71 71 1.31 1.86 11.9 1.21 -0.06 3.1 
10.55 36.6 71 71 1.66 2.36 13.1 1.33 0.07 3.0 
10.60 36.8 88 88 2.37 2.70 3.3 0.27 -0.75 ilk 
10.65 36.9 78 78 2.66 3.62 -1.0 -0.09 -1.25 m 
10.70 35.1 86 86 2.71 3.16 -2.6 -0.22 -1.28 W 
10.75 35.3 86 86 2.63 3.11 -3.9 -0.33 -1.61 3.3 
10.80 35.6 86 86 2.66 3.07 -6.6 -0.37 -1.63 3.8 
10.65 35.6 86 86 2.57 3.07 -6.9 -0.62 -1.52' 3.9 
10.90 35.8 71 71 2.13 2.98 -5.8 -0.56 -1.88 3.9 
10.95 35.9 66 66 1.81 3.91 -6.2 -0.97 -2.98 3.9 
11.00 36.1 39 39 1.36 3.60 -6.0 -1.10 -3.69 3.9 
11.05 36.3 17 17 0.76 6.52 -7.1 -2.97 -8.65 3.9 
11.10 36.6 12 12 0.23 1.93 -6.5 -6.01 -12.12 3.9 
11.15 36.6 11 11 0.15 1.35 -6.2 -6.05 -12.70 3.9 
11.20 36.7 11 11 0.16 1.31 -5.9 -3.91 -12.76 3.9 
11.25 36.9 11 11 0.18 1.61 -5.5 -3.65 -12.66 3.9 
11.30 37.1 12 11 0.20 1.72 -5.1 -3.19 -11.57 3.9 
11.35 37.2 12 12 0.26 2.11 -6,6 -2.68 -10.63 3.9 
11.60 37.6 12 12 0.22 1.75 -6.2 -2.63 -10.32 3.9 
11.65 37.6 12 12 0.20 1.60 -3.7 -2.17 -10.12 3.9 
11.50 37.7 12 12 0.21 1.69 -3.2 -1.88 -9.86 3.8 
11.55 37.9 12 12 0.20 1.66 -2.6 -1.51 -9.52 3.8 
11.60 38.1 12 12 0.22 1.82 -2,2 -1.31 -9.70 3.8 
11.65 38.2 12 13 0.26 1.91 7.9 6.56 -3.53 3.9 
11.70 38.6 13 13 0.23 1.81 9.6 5.62 -2.67 3.9 
11.75 38.5 13 13 0.26 2.11 11.6 6.56 -1.53 3.9 
11.80 38.7 13 13 0.27 2.10 15.6 7.56 -0.32 3.9 
11.85 38.9 13 15 T 7 15.8 9.00 0.68 
11.90 39.0 13 15 0 ? 18.6 10.30 2.26 m 

»><RITE NUMBER OF RODS USED 



COMOCO IlsiC 

Operator rCftLVIN SELLS 
On Site Loc;I-19 
w^ob No. : 1 
Tot. Unit Wt. (avg) : 150 pcf 

DEPTH (2c (avg) Fs (avg) Rf (avg) siev 
(leters) (feet) (tsf) (tsf) (X) (tsf) 

e.3e 1 £.00 0.06 2.83 0.04 
2 1.00 0.06 5.83 0.11 

«.95 3 -9.14 0.95 -38.00 0.16 
1.25 4 9.83 0.14 1.46 9.23 
1.55 5 33.17 0.29 9.86 0.27 
1.85 6 56.67 0.41 0.72 9.32' 
2.15 7 74.09 0.59 0.89 0.36 
2.45 a 69.09 9.54 9.79 0.49 
2.75 9 78.33 0.56 9.73 0.45 
3.95 10 129.17 9.84 9.49 
3.35 11 134.67 1.93 9.89 0.53 
3.t5 12 197.17 1.34 9.68 0.57 
3.95 13 271.59 2.18 9.89 0.62 
4.25 14 364.09 3.79 1.04 0.66 
4.55 15 278.33 2.99 1.04 0.70 
4.85 16 237.17 2.05 0.86 0.75. 
5.15 17 169.09 1.59 9.94 0.79 
5.45 IB 217.09 1.79 9.82 9.83 

Hp. 75 19 364.17 3.31 0.91 0.86 
20 474.83 5.95 1.25 0.92 

&.49 21 459.43 5.75 1.25 0.97 
8.79 22 398.50 4.32 1.98 1.91 
7.09 23 423.17 5.79 1.37 1.06 
7.35 24 362.45 5.06 1.39 1.10 
7.65 25 321.83 3.71 i. 15 1.15 
7.95 26 295.17 3.71 1.26 1.19 
8.25 27 256.67 2.63 1.92 1.23 
8.55 28 248.59 2.35 0.95 1.28 
8,85 29 248.59 2.17 0.87 1.32 
9.15 39 236.67 2.31 0.97 1.36 
9.45 31 185.59 1.67 9.99 1.41 
9.75 32 177.67 1.59 0.85 1.45 

19.95 33 145.33 1.37 0.94 1.49 
10.35 34 117.00 1.24 1.06 1.54 
10.65 35 63.59 1.73 2.97 1.58 
10.95 36 76.17 2.42 3.18 1.62 
11.25 37 16.83 0.47 2.79 1.67 
11.55 38 12.09 0.21 1.79 1.71 

CPT Date : 11-18-91 10: 59 
Cone Used :36A 
Water table ( feet ) : c L £9856 

SOIL BEHAVIOUR TYPE Eq - Dr PHI SPT Su 
(X) deg. H tsf 

clay UNDFHD IJNDFD 2 .1 
undefined UNDFND UNDFD UDF UNDEFINED 
undefined UNDFND IJNDFD UDF UNDEFINED 

clayey silt to silty clay UNDRO) UNDFD 5 .9 
silty sand to sandy silt 50-60 40-42 11 UNDEFINED 

sand to silty sand 60-70 42-44 14 UNDEFINQ 
sand to silty sand 70-60 44-46 16 UNDEFINED 
sand to silty sand 69-70 42-44 17 UNDEFINED 
sand to silty sand 70-80 42-44 19 UNDEFINED 
sand to silty sand 80-99 44-46 29 UNDEFINED 
sand to silty sand 80-90 44-46 32 UNDEFINED 

sand )99 46-48 38 UNDEFINED 
sand )90 46-48 >59 UNDEFDCD 
sand >90 >48 >59 IJNDEFINED 
sand )90 46-48 >59 UNDEFINED 
sand >90 44-46 45 UNDEFINED 
sand 80-99 44-46 31 UNDEFIO 
sand >99 44-46 42 UNDEFINED 
sand >90 46-48 >50 UNDEFDO 
sand >90 46-48 >50 UNDEFINED 
sand >90 46-48 >50 UNDEFDO 
sand >90 46-48 >50 UNDEFINED 
sand >90 46-48 >50 UNDEFDO 
sand )90 46-48 >50 UNDEFINED 
sand >90 44-46 >50 UNDEFDO 
sand )90 44-46 >50 UNDEFINED 
sand >90 44-46 49 UNDEFDO 
sand 80-90 42-44 48 UNDEFINED 
sand 80-90 42-44 48 UNDEFINED 
sand 80-90 42-44 46 UNDEFINED 
sand 70-60 42-44 36 UNDEFDO 
sand 70-80 40-42 34 UNDEFINED 

sand to silty sand 70-60 40-42 35 UNDEFDO 
sand to silty sand 60-70 38-40 28 UNDEFINED 

silty sand to sandy silt 50-69 36-38 27 UNDEFDO 
sandy silt to clayey silt UNDFND UNDFD 29 7.3 
clayey silt to silty clay UNDFND UNDFD 8 1.4 
clayey silt to silty clay UNDFND UNDFD 6 .9 

Dr - fill sands Uaiiolkowski et al. I<i65) PHI - Robertson and Caipanella 1<5&3 So; Nk= 1« 

Note: For interpretation purposes the PLOTTED CPT PROFILE should be used with the TftBULPTED OUTPUT froi CPTINTRl (v 3.W) tnn 



1 
COMOCO I IMC 

Operat or rCPlLVIN SELLS On Site Loc:1-19 Page 

DEPTH Qc (avg) Fs (avg) Rf (avg) SIGV SOIL BEHAVIOUR TYPE Eq - Dr PHI SPT Su 
(•eters) (feet) (tsf) (tsf) «) (tsf) «) deg. N tsf 

11.85 39 12.67 -•5461.13 -43114.18 1.75 undefined UNDFND UNDFD DDF UNDEFINED 

Dr - All sands (Jaiiolkowski et al. 1965) PHI - Robertson and Caipanella 1963 Su: Nk= 10 

«« Note: For interpretation purposes the PLOTTED CPT PROFILE should be used with the TABULATED OUTPUT froi CF'TINTRl (v 3.04) w-f 



1 
1 File space: 9 • sounding 

^||al Baseline 
FS PH Inc 

-295-1.99 -4.3 0.2 

Dep 

Qc 0 

Fs -0.00 

Pw 0.0 

Inc 0.2 

Fl=Start F2=Easeline F3=Continue F4=Printer Off F10=DOS 



FIELD ACTIVITY LOG SHEET 

'age J__ of, 
(conocp^ 

vocation: 

'ile: 

Jnlt: / • I 

/-

/ . Operators: 

, Start Time: 09:VY End Time: 

.Tovvn: c/ CAf/e/l^a .state: 

'roj. Consultant: Company: frr s 

Date 
Start 
Time 

End 
Time Location File 

Ctonc 
Strat. Soil Water 

Mont. 
Well 
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SOUNDING DOTft IN FILE CPTJB 

•PEROTGR ; DENNIS WILSON 

^ONE ID : 364 

Conoco, Inc. 

11-16-91 10:09 

LGCftTION : CPT-J8 

JOB No. ; 1 

DEPTH DEPTH TIP RESISTANCE CORRECTB TIP LOCAL FRICTION FRICTION RATIO PORE PRESSURE P P RATIO DIF P P RATIO !»« iMDTir*/ 
leters feet ~ - - — - . ircLiiwiiiK 

Baseline 

Qc tsf 

-asa 

Qt tsf Fs tsf 

-7.03 

Fs/Qc < Pw psi Pw/Qc % (Pw-Ph)/Qc * 

-8.5 

I deg 

0.1 

0.05 0.a 0 0 -0.00 -1.00 0.0 0.00 0.00 0.1 
0.1 0.10 0.3 0 0 -0.01 -17.00 0.0 3.45 3.45 
0.1 
0.1 

0.15 0.5 0 0 -0.01 ? 0.0 7 7 0. 1 0.ae 0.7 1 1 -0.01 -1.07 0.0 0.46 0.46 0.1 0.as 0.8 1 1 0.01 1.00 0.1 0.44 0.44 0.1 
0.30 1.0 1 1 0.03 3.05 0.0 0.00 0.00 0.1 
0.35 1.1 1 1 -0.01 -1.78 0.1 0.77 0.77 0.C 
0.40 1.3 1 1 0.05 7.11 0.1 0.57 0.57 0.2 
0.45 1.5 1 1 0.07 7.04 0.0 0.00 0.00 0.2 
0.50 1.6 1 1 0.08 6.00 0.0 0.00 0.00 0.2 
0.55 1.8 1 1 0.06 8.38 0.1 0.86 0.86 0.2 
0.60 a.6 0 0 0.02 45.00 0.1 17.24 17.24 0.2 
0.65 a.i 0 0 -0.01 -7.50 0.1 10.34 10.34 

0.2 

0.70 a. 3 0 0 0.01 £.91 0.0 0.63 0.63 • 0.75 £.5 a a 0.05 £.£7 0.0 0.07 0.07 
0.60 £.6 1 1 0.31 39.89 0.1 0.57 0.57 1.6 
0.85 £.8 la la 0.53 4.63 0.0 0.01 0.01 1.4 
0.90 3.0 a0 a0 0.56 £.87 0.2 0.09 0.09 0.5 
0.95 3.1 3£ 3£ 0.39 1.25 0.4 0.08 0.06 0.5 
1.00 3.3 45 45 0.46 1.04 0.3 0.06 0.06 0.6 
1.05 3.4 65 65 0.54 0.83 0.3 0.03 0.03 0.4 
1.10 3.6 88 88 0.63 0.72 0.0 0.00 0.00 0.4 
1.15 3.8 108 108 0.67 0.62 0.2 0.01 0.01 0.3 
l.a0 3.9 94 94 0.81 0.86 0.1 0.01 0.01 0.3 
i.a5 4.1 91 91 0.75 0.83 0.3 0.02 0.02 0.2 
1.30 4.3 8a 8a 0.75 0.92 0.3 0.02 0.02 0.2 
1.35 4.4 75 75 0.61 0.82 0.3 0.03 0.03 0.2 
1.40 4.6 69 69 0.65 0.94 0.3 0.03 0.03 0.2 
1.45 4.8 59 59 0.61 1.05 0.3 0.04 0.04 0.2 
1.50 4.9 49 49 0.50 1.03 0.4 0.05 0.05 0.2 
1.55 5.1 44 44 0.34 0.77 0.4 0.06 0.06 0.2 
1.60 5. a 43 43 0.34 0.78 0.4 0.07 0.07 0.2 
1.65 5.4 44 44 0.33 0.76 -0.1 -0.02 -0.02 0.2 
1.70 5.6 44 44 0.33 0.75 -0.0 -0.01 -0.01 0.2 
1.75 5.7 48 48 0.37 0.77 0.0 0.00 0.00 0.2 
1.80 5.9 58 58 0.47 0.88 0.0 0.00 0.00 0.2 
1.85 6.1 73 73 0.65 0.85 0.0 0.00 0.00 0.2 
1.90 6. a 97 97 0.79 0.82 0.0 0.00 0.00 0^ 
1.95 6.4 iia 112 0.97 0.87 0.1 0.00 0.00 M 
a. 00 6.6 140 140 1.15 0.82 0.3 0.02 0.02 m 



1 CPTJ8 : CPT-J8 ; 11-16-91 10:09 PftGE £ 

# 

DEPTH DEPm TIP RESISTANCE CORRECTO TIP LOCAL FRICTION FRICTION RATIO PORE PRESSURE P P RATIO DIF P P RATIO INCLINATIO 
" ers feet Qc tsf Qt tsf Fs tsf 

m 

2.05 6.7 160 160 1.17 
2.10 6.9 132 132 0.96 
2.15 7.1 108 106 0.67 
2.20 7.2 93 93 0.56 
2.25 7.4 105 105 0.65 
2.30 7.5 123 123 0.76 
2.35 7.7 114 114 0.73 
2.40 7.9 99 99 0.57 
2.45 6.0 86 66 0.46 
2.50 8.2 77 77 0.50 
2.55 6.4 55 55 0.50 
2.60 8.5 31 31 0.78 
2.65 6.7 23 23 0.61 
2.70 6.9 16 16 0.60 
2.75 9.0 33 33 0.39 
2.88 9.2 25 25 0.41 
2.65 9.4 16 16 0.41 
2.90 9.5 12 12 0.32 
2.95 9.7 6 9 0.29 
3.00 9.6 10 10 0.24 
3.05 10.0 46 48 0.33 
3.10 10.2 76 76 0.54 
3.15 10.3 103 103 0.71 
20 10.5 116 116 0.62 
25 10.7 113 113 

"3.30 10.6 110 110 0.94 
3.35 11.0 114 114 0.90 
3.40 11.2 124 124 0.91 
3.45 11.3 139 139 1.01 
3.50 11.5 144 144 1.07 

{ 3.55 11.6 141 141 0.93 
3.60 11.8 144 144 0.94 
3.65 12.0 159 159 1.05 
3.70 12.1 175 175 1.13 
3.75 12.3 180 160 1.14 
3.60 12.5 166 166 1.14 
3.65 12.6 196 196 1.19 
3.90 12.6 202 202 1.22 
3.95 13.0 199 199 1.22 
*.0e 13.1 195 195 1.20 
4.05 13.3 195 195 1.17 

13.5 193 193 1.16 
4.15 13.6 201 201 1.18 
4.20 13,8 214 214 1.28 
4.25 13.9 226 226 1.37 
*•30 14.1 235 235 1.43 
4.35 14.3 224 224 1.34 

; 4.40 14.4 223 223 1.24 
l*-fr 219 219 1.17 

1.50 14.8 222 222 1.20 

/Qc < PM psi Pw/Qc % (P»-Ph)/Qc % I deg 

•0.73 0.0 0.00 0.00 0.2 
0.73 0.1 0.01 0.01 0.2 
0.62 0.7 0.04 0.04 0.2 
0.63 0.7 0.06 0.06 0.1 
0.62 0.6 0.06 0.06 0.1 
0.63 0.7 0.04 0.04 0.1 
0.64 0.7 0.04 0.04 0.2 
0.58 0.9 0.07 0.07 0.1 
0.53 1.0 0.06 0.06 0.1 
0.65 0.6 0.07 0.07 0.2 
0.91 0.6 0.10 0.10 0.2 
2.54 1.6 0.36 0.38 0.2 
3.48 0.8 0.25 0.25 0.2 
3.27 3.1 1.21 1.21 0.2 
1.20 -2.4 -0.53 -0.53 0.2 
1.65 -2.2 -0.65 -0.65 0.2 
2.24 1.6 0.65 0.65 0.3 
2.66 -l.l -0.66 -0.66 0.2 
3.36 2.0 1.67 1.67 0.8 
2.27 6.0 4.15 4.15 0.3 
0.70 -1.0 -0.15 -0.15 0.2 
0.69 -2.0 -0.18 -0.18 0.2 
0.69 1.3 0.09 0.09 0.2 
0.71 1.6 0.10 0.10 0.2 
0.60 1.6 0.11 0.11 0.2 
0.66 2.0 0.13 0.13 0.2 
0.79 2.0 0.12 0.12 0.2 
0.73 2.0 0.11 0.11 0.2 
0.73 2.0 0.10 0.10 0.2 
0.75 2.0 0.10 0.10 0.2 
0.66 2.3 0.12 0.12 0.2 
0.66 2.5 0.12 0.12 0.2 
0.66 2.3 0.10 0.10 0.2 
0.65 2.1 0.09 0.09 0.2 
0.63 2.3 0.09 0.09 0.2 
0.61 2.4 0.09 0.09 0.2 
0.61 2.3 0.09 0.09 0.1 
0.61 2.5 0.09 0.09 0.2 
0.61 2.6 0.09 0.09 0.1 
0.61 2.6 0. 10 0.10 0.1 
0.60 2.6 0.10 0.10 0.1 
0.60 2.9 0.11 0.11 0.2 
0.59 2.9 0.10 0.10 0.2 
0.60 2.9 0.10 0.10 0.1 
0.61 2.8 0.09 0.09 0.1 
0.61 3.0 0.09 0.09 0.1 

0. 1 0.60 3.2 0.10 0.10 
0.1 
0. 1 

0.56 3.2 0. 10 0. 10 0.1 
0.53 3.3 0.11 0.11 0.2 
0.54 3.3 0.11 0.11 0.1 
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DEPTH DEPTH TIP RESISTANCE CORRECTED TIP LGCflL FRICTION RICTIQN RATIO PORE PRESSURE P P RATIO DIF P P RATIO II w leters feet Qc tsf Qt tsf Fs tsf Fs/i3c i PH psi PM/QC i (Ptf-Ph)/Qc < w 
4.55 14.9 220 220 1.19 0.52 3.3 0.10 0.10 0 1 
4.60 15.1 210 210 1.16 0.53 3.3 0.11 0.11 

V. 1 

0 1 
4.65 15.3 221 221 1.20 0.50 3.2 0.11 0.11 

w. i 

0 1 
4.70 15.4 236 236 1.31 0.55 3.5 0.11 0.11 

V* i 

0.1 
4.75 15.6 235 235 1.26 0.54 3.4 0.10 0.10 

Ve i 

0.1 
4.00 15.7 259 259 1.45 0.56 3.3 0.09 0.09 0.1 
4.85 15.9 274 274 1.73 0.63 3.3 0.09 0.09 0.1 
4.90 16.1 256 256 1.75 0.60 3.4 0.09 0.09 0.1 
4.95 16.2 230 230 1.54 0.67 3.5 0.11 0.11 0.1 
5.00 16.4 208 200 1.31 0.63 3.7 0.13 0.13 0.1 
5.05 16.6 192 192 1.15 0.60 3.9 0.15 0.15 0.1 
5.10 16.7 180 100 0.92 0.51 3.9 0.16 0.16 0.1 
5.15 16.9 104 104 0.02 0.45 3.9 0.15 0.15 0.1 
5.20 17.1 210 210 1.02 0.49 3.8 0.13 0.13 0.1 
5.25 17.2 234 234 1.27 0.54 3.6 0.11 0.11 0.1 
5.30 17.4 229 229 1.40 0.61 3.7 0.12 0.12 0.1 
5.35 17.6 207 207 1.32 0.64 5.0 0.13 0.13 0.1 
5.40 17.7 170 170 1.17 0.66 4.0 0.16 0.16 0.1 
5.45 17.9 140 140 0.90 0.70 4.1 0.21 0.21 0.1 
5.50 10.0 103 103 0.96 0.94 4.3 0.30 0.30 0.1 
5.55 10.2 90 90 0.09 0.99 4.6 0.36 0.36 0.1 
5.60 10.4 04 05 0.60 0.01 3.9 0.33 0.33 0.1 
5.65 10.5 69 69 0.56 0.00 4.2 0.44 0.44 
5.70 10.7 55 55 0.54 1.00 4.9 0.64 0.64 m 
5.75 10.9 57 57 0.51 0.90 4.0 0.60 0.60 
5.00 19.0 70 70 0.54 0.70 4.7 0.40 0.40 0.1 
5.05 19.2 05 05 0.55 0.65 4.0 0.41 0.41 0.1 
5.90 19.4 95 95 0.56 0.59 4.9 0.37 0.37 0.1 
5.95 19.5 102 103 0.64 0.62 5.0 0.35 0.35 0.1 
6.00 19.7 115 115 0.69 0.60 5.0 0.31 0.31 0.1 
6.05 19.0 115 115 0.74 0.64 5.1 0.32 0.32 0.1 
6.10 20.0 110 110 0.73 0.67 5.2 0.34 0.34 0.1 
6.15 20.2 101 101 0.67 0.67 5.3 0.30 0.30 0.1 
6.20 20.3 09 09 0.61 0.69 5.5 0.44 0.44 0.1 
6.25 20.5 77 77 0.53 0.69 5.5 0.52 0.52 0.1 
6.30 20.7 72 72 0.49 0.60 5.7 0.57 0.57 0.1 
6.35 20.0 74 74 0.50 0.60 5.7 0.56 0.56 0.1 
6.40 21.0 09 09 0.50 0.65 5.8 0.47 0.47 0. 1 
6.45 21.2 110 110 0.72 0.61 5.0 0.35 0.35 0.1 
6.50 21.3 139 140 0.05 0.61 5.0 0.30 0.30 0.1 
6.55 21.5 164 164 0.94 0.57 5.0 0.25 0.25 0.1 
6.60 21.7 197 190 1.32 0.67 5.9 0.21 0.21 0.1 
6.65 21.0 226 226 1.54 0.60 5.0 0.19 0.19 0.1 
6.70 22.0 239 239 1.65 0.69 5.7 0.17 0.17 0.1 
6.75 22.1 260 260 1.00 0.70 5.2 0.14 0.14 0.1 
6.00 22.3 285 285 2.06 0.72 5.0 0.13 0.13 0.1 
6.85 22.5 290 290 2.36 0.79 5.0 0.12 0.12 0. 1 

6.90 22.6 304 304 2.60 0.05 4.5 0.11 0.11 0.1 
6.95 22.0 292 292 2.47 0.05 4.8 0.12 0.12 gk 
7.00 23.0 293 294 2.50 0.00 5.2 0.13 0.13 w 
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3 

IpTH DEPTH TIP RESISTANCE CORRECTO TIP LOCAL FRICTION FRICTION RATIO PORE PRESSURE P P RATIO DIF P P RATIO INCLINATIt 

lers feet Qc tsf Qt tsf Fs tsf Fs/Qc * Pw psi Pw/Qc * (PwPhl/Qc * I deg 

7.85 23.1 303 303 2.80 0.92 5.6 0.13 0.13 0.1 
7.10 23.3 323 323 2.96 0.92 5.4 0.12 0.12 0.1 
7.15 23.5 323 323 3.04 0.94 4.6 0.10 0.10 0.1 
7.20 23.6 339 339 3.16 0.93 4.9 0.10 0.10 0.1 
7.25 23.8 345 345 3.44 0.99 4.9 0.10 0.10 0.1 
7.30 23.9 326 327 3.42 1.05 5.3 0.12 0.12 0.1 
7.35 24.1 299 299 3.06 1.02 6.1 0.15 0.15 0.1 
7.40 24.3 285 285 2.74 0.96 6.4 0.16 0.16 0.1 
7.45 24.4 293 293 2.79 0.95 6.0 0.15 0.15 0.1 
7.50 24.6 291 291 2.89 0.99 3.8 0.10 0.10 0.1 
7.55 24.8 270 270 2.39 0.89 5.0 0.13 0.13 0.1 
7.60 24.9 259 259 2.24 0.87 6.1 0.17 0.17 0.1 
7.65 25.1 249 249 2.19 0.88 6. D 0.19 0.19 0.1 
7.70 25,3 255 255 2.25 0.88 6.4 0.18 0.18 0.1 
7.75 25.4 278 278 2.46 0.89 5.0 0.13 0.13 0.1 
7.80 25.6 264 264 2.46 0.93 5.2 0.14 0.14 0.1 
7.85 25.8 263 263 2.44 0.93 6.5 0.18 0.18 0.1 
7.90 25.9 270 271 2.43 0.90 5.0 0.13 0.13 0.1 
7.95 26.1 272 272 2.51 0.92 5.9 0.16 0.16 0.1 
8.00 26.2 283 283 2.79 0.98 6.5 0.17 0.17 0.1 
8.05 26.4 281 281 2.94 1.05 6.0 0.15 0.15 0.1 
8.10 26.6 251 251 2.58 1.03 7.2 0.21 0.21 0.1 
8.15 26.7 234 234 2.28 0.98 7.1 0.22 0.22 0.1 

||.20 26.9 239 239 2.08 0.87 6,9 0.21 0.21 0.1 
P.25 27.1 248 248 2.23 0.90 6.6 0.19 0.19 0.1 
8.30 27.2 256 257 2.30 0.90 6.2 0.18 0.18 0.1 
8.35 27.4 243 243 2.16 0.89 6.7 0.20 0.20 0.1 
8.40 27.6 243 243 1.98 0.81 6,9 0.20 0.20 0.1 
8.45 27.7 265 265 2.09 0.79 4.7 0.13 0.13 8.1 
8.50 27.9 292 292 2.53 0.87 2.2 0.05 0.05 0.1 
8.55 28.1 295 295 2.50 0.85 3.2 0.08 0.08 0.1 
8.60 28.2 276 276 2.49 0.90 5.5 0.14 0.14 0.1 
8.65 28.4 267 267 2.40 0.90 7.7 0.21 0.21 0.1 
8.70 28.5 276 276 2.35 0.85 5.0 0.13 0.13 0.1 
6.75 28.7 273 273 2.23 0.81 4.4 0.12 0.12 0.1 
8.80 28.9 273 273 2.09 0.77 5.9 0.15 0.15 0.1 
8.65 29.0 276 277 2.01 0.73 4.4 0.11 0.11 0.1 
8.90 29.2 270 270 2.08 0.77 3.5 0.09 0.09 0.1 
8.95 29.4 257 257 2.33 0.91 4.9 0.14 0.14 0.1 
9.00 29.5 246 246 2.08 0.85 4.8 0.14 0.14 0.1 
9.05 29.7 225 225 1.88 0.83 -0.4 -0.01 -0.01 0.1 
9.10 29.9 202 202 1.79 0.89 2.2 0.08 0.08 0.1 
9.15 30.0 201 201 1.67 0.83 4.2 0.15 0.15 0.1 
9.20 30.2 222 222 1.93 0.87 0.8 0.03 0.03 0.1 
9.25 30.3 237 237 2.08 0.88 -0.5 -0.01 -0.01 0.1 
9.30 30.5 226 226 2.03 0.90 1.5 0.05 0.05 0.1 
9.35 30.7 218 218 2.01 0.92 2.6 0.09 0.09 0.2 
9.40 30.8 224 224 1.93 0.86 2.1 0.07 0.07 0.1 

^9.45 31.0 217 217 1.83 0.64 £.9 0.10 0.10 0.1 
P9.50 31.2 210 210 1.81 0.86 £.3 0.08 0.08 0.1 
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DEPTH DEPTH TIP RESISTANCE CORRECTED TIP LOCAL FRICTION FRICTION RATIO PORE PRESSURE P P RATIO DIF P P RATIO I^ lOA 
leters feet Qc tsf Qt tsf Fs tsf Fs/Qc * Pw psi Pw/Qc % (Ptf-Ph)/Qc * * 

D.55 31.3 208 208 1.44 0.69 2.0 0.07 0.07 0.1 
9.68 31.5 199 199 1.68 0.84 2.0 0.07 0.07 0.1 
9.65 31.7 190 190 1.75 0.92 8.5 0.32 8.32 0.1 
9.70 31. a 170 170 1.52 0.90 2.5 0.11 0.11 0.1 
9.75 3a.e 153 153 1.38 0.91 3.7 0.17 0.17 0.1 
9.08 3E.8 150 150 1.33 0.88 -0,3 -0.02 -8.02 0.1 
9.B5 32.3 144 144 1.35 0.94 -0.4 -0.82 -8.02 0.1 
9.90 32.5 127 127 1.22 0.96 1.4 0.08 0.88 0.1 
9.95 32.6 111 112 1.19 1.07 3.9 0.25 0.25 0.1 

18.08 32.8 114 114 1.11 0.97 7.0 0.45 0.45 0.1 

10.05 33.0 107 107 0.97 0.90 4.3 0.29 0.28 0.1 

10.10 33.1 118 118 0.97 0.82 -0.3 -0.02 -8.03 0.1 

10.15 33.3 116 116 0.94 0.81 -2.0 -8.12 -8.13 0.1 

10.20 33.5 122 122 1.01 0.83 1.6 8.18 0.08 0.1 

10.25 33.6 102 102 1.35 1.33 -2.1 -8.15 -8.18 0.1 

10.30 33.6 39 39 1.05 2.66 -1.7 -8.31 -0.39 0.1 

10.35 34.0 19 19 0.63 3.24 2.3 0.85 0.66 0.1 

10.40 34.1 16 16 0.20 1.31 23.5 10.81 10.55 0.1 

10.45 34.3 16 17 0.15 0.95 65.2 29.88 29.59 0.1 

10.50 34.4 14 15 0.15 1.07 74.5 38.62 38.25 0.1 

10.55 34.6 13 14 ? ? 84.0 45.61 45.19 0.1 

10.60 34.8 13 14 7 7 86.6 48.25 47.78 0.1 

WRITE NUMBER OF RODS USED i 
) 



CoTiocr^o Iricr--

wAk Operator ;DENNIS WILSON OPT Date : ll-lfc-91 10: 09 

On Site Loc:CPT-J8 Cone Used : .it>4 

Hole No. 1 WateY" table (met et-s) : 1 • c. 

Tot . Unit Wt. (avg) : 150 pcf 

DEPTH Qc (avg) Fs (avg) Rf (avg) SI6V' SOIL BEHAVIOUR TYPE Eq - Dr PHI SPT SPT (3R 

I (leters) (feet) (tsf) (tsf) «) (tsf) «) deg. N N1 

e.2S 0.82 0.40 -0.00 -1.00 0.03 undefined UNDFND UNDFD UDF UDF UNDF 

e.5e 1.64 1.00 0.04 4.40 0.09 undefined UNDFND UNDFD UDF UDF UNDF 

0.75 2.46 0.60 0.03 4.33 0.15 undefined UNDFHD UNDFD UDF UDF UNDF 

1.00 3.28 22.00 0.45 2.05 0.22 sandy silt to clayey silt UNDFND UNDFD 8 18 UNDF 

1.25 4.10 89.20 0.68 0.76 0.28 sand to silty sand 80-90 44-46 21 41 >0.5 

1.50 4.92 66.80 0.62 0.93 0.32 sand to silty sand 70-80 44-46 16 29 .31 

1.75 5.74 44.60 0.34 0.77 0.36 silty sand to sandy silt 50-60 40-42 14 24 .26 

2.00 6.56 96.00 0.80 0.84 0.39 sand to silty sand 70-80 44-46 23 37 >0.5 

2.25 7.38 119.60 0.81 0.67 0.43 sand to silty sand 80-90 44-46 29 44 >0.5 

2.50 8.20 99.80 0.61 0.61 0.46 sand to silty sand 70-80 44-46 24 36 >0.5 

2.75 9.02 32.00 0.62 1.92 0.50 sandy silt to clayey silt UNDFND UNDFD 12 18 UNDF 

3.00 9.84 14.60 0.33 2.29 0.54 clayey silt to silty clay UNDFND UNDFD 7 10 UNDF 

3.25 10.66 91.60 0.66 0.72 0.57 sand to silty sand 70-80 42-44 22 29 .32 

3.50 11.48 126.20 0.97 0.77 0.61 sand to silty sand 80-90 44-46 30 39 >0.5 

3.75 12.30 159.80 1.04 0.65 0.64 sand 80-90 44-46 31 39 >0.5 

4.00 13.12 196.00 1.19 0.61 0.68 sand >90 44-46 38 46 >0.5 

4.25 13.94 205.80 1.23 0.60 0.72 sand )90 44-46 39 47 >0.5 

^4.50 14.76 224.60 1.28 0.57 0.75 sand )90 44-46 43 >50 >0.5 

A. 75 15.58 227.60 1.24 0.54 0.79 sand )90 44-46 44 50 >0.5 

: ^^5.00 16.40 245.40 1.56 0.63 0.82 sand )90 44-46 47 >50 >0.5 

5.25 17.22 200.00 1.04 0.52 0.86 sand 60-90 44-46 38 42 >0.5 

5.50 18.04 171.40 1.17 0.68 0.69 sand 80-90 42-44 33 Tc 
weJ >0.5 

5.75 18.86 71.00 0.64 0.90 0.93 sand to silvy sand 50-60 36-40 17 18 .19 

6.00 19.69 93.40 0.60 0.64 0.97 sand to silty sand 60-70 40-42 22 23 .24 

6.25 20.51 98.40 0.66 0.67 1.00 sand to silty sand 60-70 40-42 24 £4 .25 
! 6.50 21.33 98.40 0.63 0.64 1.04 sand to silty sand 60-70 40-42 24 23 .25 

6.75 22.15 218.80 1.47 0.67 1.07 sand 80-90 44-46 42 41 >0.5 
7.00 22.97 294.40 £.41 0.82 1.11 sand >90 44-46 >50 >50 >0.5 

7.25 £3.79 326.60 3.08 0.94 1.15 sand )90 44-46 >50 >50 >0.5 
7.50 24.61 298.80 2.98 1.00 1.18 sand >90 44-46 >50 >50 >0.5 
7.75 25.43 262.20 2.31 0.88 1.22 sand >90 44-46 >50 46 >0.5 
0.00 26.25 270.40 2.53 0.93 1.25 sand >90 44-46 >50 47 >0.5 
8.25 27.07 250.60 2.42 0.97 1.29 sand 80-90 42-44 48 43 >0.5 
8.50 27.89 259.80 2.21 0.85 1.33 sand 80-90 42-44 50 44 >0.5 

8.75 28.71 277.40 £.39 0.86 1.36 sand >90 44-46 >50 46 >0.5 

9.00 29.53 264.40 2.12 0.80 1.40 sand 80-90 42-44 >50 43 >0,5 
9.25 30.35 217.40 1.87 0.86 1.43 sand 80-90 42-44 42 35 >0.5 
9.50 31.17 219.00 1.92 0.88 1.47 sand 80-90 42-44 42 35 >0.5 

Dr -• All sands (Janolkowski et al. 1985) PHI - 1 Robertson and Caipanella 1983 (SR: Seed et al. 1983 - M=7,5 

Note; For interpretation purposes the PLOTTED OPT PROFILE should be used with the TflBULflTED GLnPUT froi CPTINTRl (v 3.84) 



1 
Conocro In 

Operat or :DENNIS WILSON On Site Loc:CPT-J8 Page No. m 
DEPTH Qc (avg) Fs (avg) Rf (avg) SISV SOIL BEHAVIOUR TYPE Eq - Dr PHI SPT SPT CSR 

(•eters) (feet) (tsf) (tsf) (*) (tsf) (*) deg. N N1 

9.75 31.99 184.00 1.55 0.84 1.51 sand 70-80 40-42 35 29 .32 
10. W 32.61 129.20 1.24 0.96 1.54 sand to silty sand 60-70 40-42 31 25 .27 
10.25 33.63 113.00 1.05 0.93 1.58 sand to silty sand 60-70 38-40 27 22 .23 
10.50 34.45 20.60 0.44 2.10 1.61 sandy silt to clayey silt (JNDFND UNDFD 6 6 UNDF 

DP - fill sands (Jaiiolkowski et al. 1985) PHI - Robertson and Caipanella 1983 CSR: Seed et al. 1983 - l<=7.5 

(HKH Note: For interpretation purposes the PLOTTED CPT PROFILE should be used with the TftBULATED OUTPUT froi CPTINTRl (v 3.04) 
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I SOUNDING DftTft IN FILE CPTKll 

>PERfiTOR : CfiLVIN SELLS 

! CONE ID : 293 

! Conoco, Inc. 

11-19-91 12:06 

LOCATION : K-11 

JOB No. : 1 

# 

DEPTH DEPTH 
liters feet 

TIPfiE^BTflNCE CORRECTET. TIP LDCPi FPICTIDK FRICICW RATIO P0?2 PRESSLiRE P P RATIO DIFF P P RATIO 

? PK psi (Jv-P^j/Qc ^ 
INaiNATIuN 

I dec 
Baseline 

0.?5 
e.ie-
«.15 
e.2e 
e.c-5 
e.38 
0.35 
8.40 
8.45 
8.58 
8.55 
8.a8 
8.65 
8.78 
8.75 
8.88 
8.85 
8.B8 
8.95 
1.88 
1.85 
1.18 
1.15 
1.28 
1.25 
1.38 
1.35 
1.48 
1.45 
1.30 
1.55 
1.68 
1.65 
1.70 
1.75 
1.88 
1.85 
1.98 
1.95 
2.88 

8.2 
8. u 
8.5 
0.7 
8.8 
1.e 
!. 1 
i. I 
1.5 
1.6 
1.0 
2.8 
2.1 
2.3 
2.5 
2.6 
2.8 
3.0 
3.1 
3.3 
3.4 
3.6 
3.8 
3.9 
4.1 
4.3 
4.4 
4.6 
4.8 
4.9 
5.1 
5.2 
5.4 
5.6 
5.7 
5.9 
6.1 
6.2 
6.4 
6.6 

-261 

0 
2 
2 
4 
6 
2 
f, 

£ 
2 
1 
1 
1 

i 

) 

-8 
-8 
-0 
-8 
-8 
-0 
3 
7 
11 
19 
13 
11 
18 
12 
12 
18 
9 
18 
12 
11 
12 
13 
15 
16 
18 
5 

0 
2 
c 
4 
4 

-8 
-8 
-8 
-8 
-0 
-8 

I 
19 
13 
II 
18 
12 
12 
10 
9 
10 
12 
11 
12 
13 
15 
16 
18 
5 

-7.05 

0.02' 
0.04 
0.05. 
0.07 
0.05. 
0.06 
0.08 
0.05 
0.06 
0.05 
0.05 
8.02 
0.01 
8.01 
0.01 
0.81 
8.80 
8.01 
0.08 
0.01 
0.03 
0.06 
0.89 
0.13 
0.11 
0.07 
0.07 
0.05 
0.05 
0.07 
0.16 
0.25 
0.37 
0.29 
0. 03 
0.08 
0,24 
0.39 
0.39 
0.22 

-3 

7.00 -0.2 -4.60 -4.68 8.2 
1.75 -0.- -1.19 -1.19 8.; 
2.21 -0.3 -0.98 -0.96 9.; 
1.75 -0.4 -8.76 -8,78 8.1 
0.63 -0.3 -8.42 -8.42 8.1 
w*. / -0.M -2.85 -2.8.5 8.1 
3.47 -0.3 -1.84 -1.84 8.1 
1.96 -0.3 -1.09 -1.89 0.1 
3.76 -0.3 -1.48 -1.48 8.1 
4.12 -0.0 -8.27 -8.27 0.1 
3.79 0.0 8.18 8.18 A 
2.05 0.1 8.49 8.49 m 
1.71 0.1 1.23 1.23 8.1 
1.32 0.2 1.45 1.45 8.1 

-1.44 0.1 -1.15 -1.15 8.1 
-1.45 0.1 -1.68 -1.86 0.1 
-1.00 0.1 -1.57 -1.57 8.1 
-1.09 0.1 -2.19 -2.19 0.1 
-1.00 0.2 -3.13 -5.13 0.! 
-5.28 0.1 -3.45 -3.45 0.1 
0.95 0.1 8.22 0.22 8.1 
0.89 0.1 0.18 0.18 8.1 
0.76 0.8 8.81 8.81 8.; 
0.66 0.8 0.01 0.01 0.1 
0.87 -8.2 -8.09 -0.89 0.1 
8.64 0.8 8.01 0.01 8.1 
8.63 0.0 0.81 0.01 8.1 
0.45 8.1 0.85 0.85 e.i 
0.39 0.1 8.84 8.84 0.1 
0.65 0.0 8.81 0.81 0.1 
1.96 0.0 8.82 0.82 8.1 
2.60 0.0 0.83 8.83 0.1 
3.13 0.2 8.12 8.12 0.1 
2.61 0.3 0.20 8.20 0. 1 
0.26 0.3 0.15 0.15 8.1 
0.63 0.2 8.11 0.11 
1.62 0.1 0.03 0.03 • 
2.51 0.1 0.05 0.01 0T 
4.02 0.4 0.29 0,18 0.1 
4.49 0.3 8.51 0, i 1 0.1 



CPTKtl ; K-11 : PftGE 

DEPTH DEPTH TIP RESISTANCE CORRECTED TIP LOCAL FRICTION FRICTION RATIO PCRE PRESSURE P P RATIO DIFF P P RATIO INaI^IATIO^ 
leters feet 

2.05 S.7 
2.18 6.9 
2.15 7.1 
2.28 7.2 
2.25 7. A 
2.38 7.5 
2.35 7.7 
2.48 7.9 
2.45 6.0 
2.58 6.2 
2.55 8.4 
2.68 6.5 
2.65 6.7 
2.78 6.9 
2.75 9.0 

.c 2.88 
2.85 9.4 
2.98 9.5 
2.95 9.7 
3.88 9.8 m 

] 

85 
18 10.2 

3.15 10.3 
3.28 10.5 
3.25 10.7 
3.30 10.8 
3.35 11.0 
3.40 11.2 
3.45 11.3 
3.50 11.5 
3.55 11.6 
3.60 11.6 
3.65 12.0 
3.70 12.1 
3.75 12.3 
3.88 la.S 
3.85 12.6 
3.90 12.8 
3.95 13.0 
4.00 13.1 
4.05 13.3 
4.10 13.5 
4.15 13.6 
4.20 13.8 
4.25 13.9 
,4.30 14.1 

14.3 
'4.40 14.4 
4.45 14.6 
4.50 14.6 

tsf fit tsf Fs tsf Fs/Qc Pw psi Pw/Qc i (P»-Ph)/Qc % I deg 

9 9 0.10 1.10 0.1 0.85 -0.18 8.1 
16 16 0.18 1.15 0.2 0.89 -8.87 0.1 
15 15 0.18 1.15 0.3 0.15 -8.05 0.1 
20 20 0.20 1.01 0.3 0.12 -0.06 0. 1 
26 28 0.35 1.2t 0.0 0.01 -0.14 0.1 
3o 0.35 1.05 0.2 0.04 -0.09 0.1 
32 32 0.35 1.06 0.4 0.08 -0.08 0.; 
36 36. 0.37 1.03 0.6 0.13 -0.03 0.1 
36 36 0.30 0.79 0.7 0.13 -0.03 0.1 
40 40 0.26 0.70 0.:' 0.13 -0.02 0.1 
43 43 0.51 0.71 0.B 0.13 -0.03 0.1 
42 42' 0.25 0.59 0.9 0.15 -0.03 0.1 
36 38 0.26 0.72 1.0 0.16 -0.05 0.1 
32 32' 0.30 0.94 1.0 0.22' -0.05 0.1 
27 27 0.36 1.42 1.3 0.34 -0.01 0.1 
41 41 0.47 1.17 1.3 0.23 -0.01 0.1 
56 56 0.46 0.95 -0.1 -0.01 -0.19 0.1 
54 54 0.34 0.62 -1.2 -«.15 -0.35 'A 1 . 
55 55 0.34 0.62 -0.8 -0. 10 -0.31 0.1 
61 61 0.37 0.61 -0.4 -0.05 -0.24 0.1 
67 67 0.42 0.62 -0..0 -0.00 -0.19 0.1 
75 75 0.49 0.66 0.1 0.01 -0.16 0.' 
85 85 0.52 0.61 0.4 0.84 -0.12 0.1 
97 97 0.56 0.59 0.7 0.85 -0.09 0.1 
106 106 0.62 0.60 1.0 0.07 -0.07 0.1 
111 111 0.65 0.59 1.2 0.08 -0.05 0,1 
189 109 0.60 0.55. 1.3 0.09 -0.85 0.1 
186 106 0.60 0.56 1.4 0.09 -0.86 0.1 
102 102 0.54 0.57 ' C 

• • w 0.11 -0.85 0.1 
101 101 0.59 0.58 1.6 0.12 -0.05 0.1 
110 110 0.64 0.56 1.7 0.11 -0.05 0.1 
113 113 0.61 0.54 2.0 0.12 -0.03 0.1 
114 114 0.61 0.54 2.0 0.12 -0.04 0.1 
189 109 0.60 0.55 1.9 0.13 -0.05 0.1 
104 104 0.56 0.53 2,0 0.14 -0.05 0.1 
105 105 0.54 0.51 2.0 0.14 -0.05. 0.1 
113 113 0.62 0.55 2.2 0.14 -0.04 0.1 
117 117 0.68 0.56 2.3 0.14 -0.04 0.1 
107 107 0.65 0.60 c. 3 0.15 -0.05. 0.1 
97 98 0.59 0.60 2.4 0.17 -0.05 0.2 
91 91 0.56 0.61 2.6 0.20 -0.04 0.2 
66 88 0.54 0.61 2.6 0.21 -0.05 0.2 
84 84 0.50 0.60 2.6 0.25 -0.05 0.2 
82 82 0.50 0.61 2.7 0.24 -0.05 0.2 
86 86 0.51 0.60 2.9 0.24 -0.05 0.2 
89 89 0.50 0.56 3.0 0.24 -0.04 0.2 93 95 0.49 0.55 3.0 0.23 -0.04 0.2 102 102 0.53 0.52 3.0 0.21 -0.04 0.2 
106 108 0.62 0.57 3.2 0.21 -.04 0.2 
115 115 0.66 0.57 3.3 0.20 -0.03 0.2 



] CPTK11 K-1 1 11-19-91 ia:0& PAGE 3 

DEPTH DEF'TH 
•eters feet 

4.55 
4.68 
4.65 
4.70 
4.75 
4.68 
4.85 
4.90 
4.95 
5.00 
5.05 
5.10 
5.15 
5.20 
5.25 
5.30 
5.35 
5.40 
5.45 
5.50 
5.55 
5.60 
5.65 
5.70 
5.75 
5.60 
5.65 
5.90 
5.95 
6.00 
6.05 
6.10 
6.15 
6.20 
6.25 
6.30 
6.35 
6.40 
6.45 
6.50 
6.55 
6.60 
6.65 
6.70 
6.75 
6.80 
6.65 
6.90 
6.95 
7.00 

14.9 
15.1 
15.3 
15.4 
15.6 
15.7 
15.9 
16.1 
16.2 
16.4 
16.6 
16.7 
16.9 
17.1 
17.2 
17.4 
17.6 
17.7 
17.9 
18.0 
18.2 
16.4 
16.5 
18.7 
16.9 
19.0 
19.2 
19.4 
19.5 
19.7 
19.8 
20.0 
20.2 
20.3 
20.5 
20.7 
20.6 
21.0 
21.2 
21.3 
21.5 
21.7 
21.6 
22.0 
22.1 
22.3 
22.5 
22.6 
22.6 
23.0 

TIP RESISTANCE 
Qc tsf 

105 
91 
61 
72 
67 
61 
54 
45 
40 
34 
45 
69 
92 
124 
162 
219 
242 
261 
£76 
266 
295 
263 
259 
212 
204 
197 
194 
192 
164 
159 
147 
144 
146 
154 
150 
146 
146 
144 
142 
139 
130 
123 
115 
104 
97 
90 
63 
81 
74 
61 

CORRECTe TIP 
Qt tsf 

106 
91 
81 
72 
67 
61 
54 
45 
40 
34 
45 
69 
92 
124 
ISc' 
219 
£4£ 
261 
£76 
289 
295 
263 
259 
212 
204 
197 
194 
192 
184 
159 
147 
144 
146 
155 
150 
146 
146 
144 
142 
139 
130 
' 
:c»j 

115 
104 
97 
90 
63 
61 
74 
61 

LOCAL FRICTION FRICTION RA'IO PORE PRESSURE P P RATIO DIFF P P RATIO 
Fs tsf Fs/Qc % Pw psi Pw/Qc i (PH-Ph)/Qc X 

0.66 0.62 3.3 0.22 -0.04 
0.51 0.56 3.3 0.26 -0.05 
0.45 0.53 3.3 0.29 -0.06 
0.42 0.58 3.3 0.3.; -0.08 
0.40 0.59 3.3 0.35 -0.09 
8.36 0.63 3.4 0.40 -0.09 
0.59 0.73 5.5 0.47 -0.11 
0.43 0.96 3.6 0.57 -0.12 
0.46 1.21 3.6 0.70 -0.11 
0.45 1.32 3.9 0.81 -0.13 
0.45 0.99 2.0 0.32 -0.41 
0.43 0.62 1.8 0.19 -0.2'9 
0.47 0.52 2.2 0.17 -0.2-0 
0.62 0.50 £.4 0.14 -0.14 
0.90 0.50 2.9 0.11 -0.06 
1.11 0.51 3.2 0.10 -0.06 
1.26 0.53 3.4 0.10 -0.05 
i.3£. 0.53 3.9 0.11 -0.03 
1.49 0.53 3.9 0.10 -0.03 
1.57 0.54 4.2 0.11 -«.02 
1.67 0.57 4.3 0.10 -0.02 
1.54 0.54 4.5 0.11 -0.02 
1.40 0.54 4.6 0.15 -0.82-
1.14 0.54 4.3 0.15 -0.04 
0.99 0.48 4.4 0.16 -0.04 
0.92 0.47 4.6 0.17 -0.04 
0.65 0.44 4.6 0.17 -0.04 
0.67 0.46 4.6 0.18 -0.03 
0.65. 0.46 4.9 0.19 -0.04 
0.74 0.47 4.9 0.22 -0.05 
0.64 0.44 4.9 0.24 -0.05 
0.60 0.41 4.9 0.25 -0.05 
0.61 0.42 5.2 0.26 -0.04 
0.70 0.45 5.2 0.24 -0.04 
0.72 0.46 5.2 0.25 -0.05 
0.70 0.48 5.2 0.26 -0.05 
0.70 0.46 5.4 0.27 -0.05. 
0.72 0.50 5.5 0.27 -0.05 
0.71 0.50 5.5 0.26 -0.05 
0.72 0.52 5.6 0.29 -0.05 
0.72 0.56 5.6 0.31 -0.06 
0.56 0.45 5.7 0.33 -0.06 
0.52 0.46 5.6 0.35 -0.08 
0.50 0.46 5.4 0.38 -0.18 
0.49 0.50 5.6 0.41 -0.10 
0.46 0.54 5.6 0.45 -0.12 
0.50 0.60 5.7 0.49 -0.12 
0.50 0.62 5.8 0.52 -0.12 
0.49 0.67 5.9 0.57 -0.13 
0.45 0.74 5.9 0.69 -0.17 

0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0,2 

0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.3 
0.3 
8.3 
0.3 
0.3 
0.3 
0.3 
0.3 
0.3 
0.3 
0.3 
0.3 
0.3 

0.4 
0.4 
0.4 
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•eters feet 

« 

7.e5 
7.10 
7.15 
7.20 
7.25 
7.38 
7.35 
7.W 
7.« 
7.50 
7.55 
7.60 
7.65 
7.70 
7.75 
7.80 
7.65 
7.90 
7.95 
8.00 

05 
10 

6.15 
8.20 
8.25 
8.30 
8.35 
8.40 
6.45 
6.50 
8.55 
8.60 
8.65 
8.70 
8.75 
8.80 
3.85 
8.90 
8.95 
9.00 
9.05 
9.10 
9.15 
9.20 
9.25 
.38 
35 

'9.40 
9.45 
9.50 

23.1 
23.3 
23.5 
23.6 
23.8 
23.9 
24.1 
24.3 
24.4 
24.6 
24.6 
24.9 
25.1 
25.3 
25.4 
25.6 
25.6 
25.9 
26.1 
26.2 
26.4 
26.6 
26.7 
26.9 
27.1 
27.2 
27.4 
27.6 
27.7 
27.9 
26.1 
28.2 
28.4 
28.5 
£8.7 
£8.9 
29.0 
29.2 
29.4 
29.5 
29.7 
29.9 
38.0 
30. £ 
30.3 
30.5 
30.7 
30.8 
31.0 
31.2 

Qc tsf 

46 
32 
25 
31 
53 
66 
76 
90 
104 
121 
165 
187 
207 
226 
239 
245 
280 
311 
317 
315 
293 
277 
254 
254 
233 
232 
239 
248 
240 
236 
£42 
224 
£13 
223 
£35 
£38 
246 
224 
195 
189 
190 
184 
176 
167 
155 
139 
143 
142 
143 
155 

ED TIP LOCfiL FRICTION FRICTION RATIO TORE PRESSURE P P RATIO DIFF P P RATIO INCLINATI! 
tsf Fs tsf Fs/Qc X PH psi Px/Qc X ':Pw-Ph)/Qc X I deg 

46 
32 

0.4£ 0.9£ 5.9 0.92 -0.24 0.4 
46 
32 0.37 1.17 5.9 1.3c' -0.38 0.4 
£5 0.45 1.8£ 5.9 1.74 -0.47 0.') 74 0.40 1.30 6.5 t c^. 

i I wu -0.27 0.4 
53 0.39 0.75 5.9 0.54 -0.51 0.^ 
66 0.33 0.50 4.3 0.47 -0.37 0.4 
78 0.39 0.49 5.1 0.47 -0.25 e.'r 
90 0.45 0.50 5.6 0.45 -0.19 0.4 
104 CO 0.48 6.1 0.42 -0.13 0.4 
121 0.56 0.46. 6.5 0.39 -0.09 0.3 
163 0.83 0.51 6.9 0.30 -0.08 0.3 
167 0.76 0.40 7.0 0.27 -0.04 0.3 
207 1.06 0.51 7. £ 0.25 -0.04 0.3 
226 1.4£ 0.63 6.8 0.22 -0.05 0.3 
£39 1.56 0.65 6.3 0.2: -0.05 0.3 
245 1.45 0.59 7.0 0.2! -0.04 0,3 
260 1.67 0.60 6.9 0.18 -0.04 0.3 
311 2.06 0.66 6.6 0.15 H0.05 0.3 
317 2.31 0.75 6.8 0.15 -0.04 0.3 
315 2.40 0.76 7.1 0.16 -0.04 0.5 
£93 2.43 0.63 7.3 0.16 -0.04 0.3 
£77 2.19 0.79 7.5 0.19 -0.04 0.3 
£54 1.95 0.77 7.4 0.21 -0.05 0.3 
254 1.86 0.73 7.4 0.21 -0.05 0.3 
£53 1.71 0.73 7.£ 0.22 -0.08 0.3 
232 1.60 e.69 7.4 0.23 -0.05 0.3 
239 1.71 0.7£ 6.6 0.21 -0.07 0.3 
248 1.78 0.7£ 6.6 0.19 -0.08 0.3 
240 1.79 0.75 6.7 0.20 -0.06 0.3 
236 1.79 0.76 6.9 0.2! -•0.08 0.3 
243 1.93 0.79 6.6 0.20 -0.08 0.3 
224 1.4£ 0.64 6.7 0.££' -0.09 0.3 
£13 1.31 0.61 6.9 0.23 -0.09 0.3 
££3 1.52 0.68 6.6 0.22 -0.10 0.3 
£35 1.66 0.71 6.5 0.20 -0.10 0.3 
£38 1.78 0.75 6.5 0.20 -0.10 0.3 
£49 1.99 0.86- 6.5 0.19 -0.10 0.3 
££4 1.84 0.8£ 6.7 0.£1 -0.11 0.3 
195 1.53 0.78 6.9 0.25 -0.12 0.3 189 1.45 0.75 7.3 0.26 -0.11 0.3 190 1.4£' 0.75. 7.£ 0.£6 -0.11 0.3 184 1.45 0.76 7.2 0.28 H0.12 0.3 176 1.56 0.78 7.1 0.29 -0.13 0.3 167 1.31 0.76 7.2 0.31 -0.14 0.3 155 1.18 0.77 7.2 0.33 -0.16 0.3 139 0.94 0.68 7.2 0.37 -0.18 0.3 
143 0.91 0.64 7.2 0.36 -0.16 0.4 143 0.90 0.63 5.3 0.27 -0.28 0.4 
143 1.04 0.72 5.4 0.27 -0.27 0.4 
155 1.03 6.67 5.5 0.26 -0.25 0.4 



CPTKll : K-li : 11-19-91 l£:iZib PftGE 5 m 
DEPTH DEPTH TIP RESISTfWCE CORRECTED TIP LOCAL FRICTION FRICTION RATIO FORE PRESSURE P P RATIO DIFF P P RATIO INCLINATION 
leters feet fc tsf Qt tsf Fs tsf Fs/Qc % PM psi Pw/Qc X (Fv-Pf.l/Qc X I deg 

9.55 31.3 171 171 1.24 0.75 5.6 0.23 -0.23 0.4 
9. fee 31.5 181 182 1.04 0.57 5.3 0.23 -0.21 0.4 
9.65 31.7 179 179 1.15 0.64 6.0 0.24 -0.21 0.4 
9.7e 31.8 155. 155 1.16 0.75 7.3 0.34 -0.18 0.4 
9.75 32.0 150 150 1.11 e.74 7.6 0.36 -0.16 0.4 
9.M 32.2 148 148 1.08 0.75 6.8 0.35 -0.22 0.4 
9.85 32.3 143 143 1.0c' 0.71 D. 5 0.26 -0.29 0.4 
9.90 32.5 142 142 0.82 0.58 4.7 0.24 -0.35 0.4 
9.95 32.6 162 IDC r. 66 0.41 2.6 0.12 -0.40 0,4 
10.00 32,8 171 171 0.91 0.53 0.3 0.0! -0.47 0.4 
10.05 35.6 168 168 1.18 0.71 0.1 0.00 -0.50 0.4 
10.10 33.1 161 161 1.20 0.75 0.8 0.04 -0.49 0.4 
10.15 33.3 152 152 1.11 0.73 1.3 0.06 -0,50 0.4 
10.20 33. J 146 146 1.01 0.69 1.5 0.08 -0.51 0.4 
10.25 33.6 15« 150 1.04 0.69 1.8 0.09 -0.48 0.4 
10.30 uw« O 156 156 1.02 0.65 2.0 0.09 -0.46 0." 
10.35 34.0 149 149 0.99 0.66 2.0 0.09 -0.49 0.i 
10.40 34.1 146 146 1.02 0.69 2.1 0.10 -0.49 0.5 
10.45 34.3 160 160 1.13 0.70 £.0 0.09 -0.46 0.5 
10.50 34.4 164 164 1.1? 0.75 1.7 0.07 -0.47 
10.55 34.6 148 148 1.03 0.70 1.7 0.06 -0.52 tt 
10.60 34.8 106 106 1.20 1.13 1.6 0.11 -0,74 W 
10.65 34.9 45 45 1.31 2.91 0.0 0.00 -2.00 0.5 
10.70 55.1 21 21 0.86 4.05 5.1 1.07 -3.22 0.5 
10.75. 35.5 ID 0.30 2.0: 3.8 1.87 -4.38 0.5 
10.80 35.4 14 14 0.22 1.57 4,5 2.26 -H.12 0.5 
10.85 35.6 14 14 0.19 1.38 5.0 2.61 -4.07 0.5 
10.90 35.8 14 14 0.19 1.33 5.6 2.86 -3.71 0.5 
10.95 35.9 14 14 0.21 1.46 6.2 3.1i -3.39 0.5 
11.00 36.1 14 14 0.20 1.43 6.6 3.51 -3.21 0.5 
11.05 36.3 13 14 0.24 1.79 7.2 3.86 -3.13 0.5 
11.10 36.4 13 13 0.25. 1.97 7.6 4.50 -3.06 0.5 
11.15 36.6 12 12 0.25 2.20 16.9 10.55 2.30 0.5 
11.20 36.7 11 11 0.23 2.11 17.8 11.76 2,95 0.5 
11.25 36.9 11 11 0.24 2.14 16.5 12.07 3.35 0,5 
11.30 37.1 ty 12 0.27 2.26 19.6 11.71 3.69 0.5 
11.35 37.2 13 13 0.35 2.82 2-0.5 11.76 3.99 0.5 
11.40 37.4 13 12 0.33 2. 21.2 11.88 4.26 0.5 
11.45 37.6 12 12 0.29 2.42 16.3 9.66 1.56 0.5 
11.50 37.7 12 13 •5 17.6 10.31 2.29 0.5 

37.9 12 12 '1 •3 16.9 11.57 3.13 0.5 

WRITE NUMBER OF RODS USED 



COMOCO ZINIC 

Qperat or" 
I On Site Loc:K-li 
I Jo b N o. : i 

iCfiLWIN SELLS CPT Date 1£:0& 
Con e Used :£9 3 
Water table ( feet ) ; £.£96586 

Tot . Unit Wt. (avg) : 15iZi pcf 

DEPTH Qc (avg) Fs (avg) Rf (avgi SIGV SOIL BEHflVIOUR T>PE Ed - Or PH! SPT Su 
deters} (feet) (tsf) (tsf) «) (tsf) i%) dec. N tsf 

a.3e 1 2.67 0.05 1.81 0.0« sensitive fine D'"aineQ umm won) 1 t L. 

1.50 0.05 3.44 0.11 clay IJNDFHD UNDFD 1 . 1 
e.95 2 0.29 0.01 2,50 0.18 undefined UNDFKD LNDFD Ltf LINDEFINED 
i.as 8.83 0.07 0.81 0,23 clayey silt to silty clay UNDFND UNDFD 4 i u 

i.55 c 10.67 0.08 0.77 0.27 sandy silt to clayey silt UNDFND UNDFD 4 1.0 
1.85 6 12.17 0.21 1,73 0.32 clayey silt to siity clay UNDFND UNDFD 6 1.! 

2.15 7 11.63 0.24 2.06 0.36 clayey silt to siity clay UNDFWi LWD 6 1.1 

2.45 8 31.17 0.32 1,03 0.40 silty sand to sandy silt 40-5« 38-40 10 IJNDEPINEE 
2.75 9 37.00 0.30 0.81 0.45 silty sand to sandy silt 40-50 40-42' 12 iJNDeFINE' 

3.05 10 55.6? 8.40 0.72 0.49 sand to silty sand 60-70 40-42 13 iJNDEFlNS' 
3.35 ^ \ 67.17 0.56 0.60 0.53 sand to siltv sand 70-60- 42-44 23 LMlEFiNEi 
3.65 12 107.67 0.61 0.56 0,57 sand to silty sand 70-80 42-44 2b UNDEFINED 
3.95 13 109.17 0.61 0.56 0.62 sand to siity sand 70-80 42-44 £6 LWDEFINED 
4.25 14 88.00 0.53- 0.61 0.66 sand to siltv sand 60-70 42-44 £1 UNDEFlNn 
4.55 15 102.00 0.56 0.57 0.70 sand to silty sand 70-80 42-44 24 IJNDEFINEC' 
4.85 16 71.00 0.42 0.59 0.75 sand to silty sand 60-70 40-42 17 UNDEFINED' 

^.5.15 17 54.17 0.45 0.-83 0.79 siity sand to sandy silt 50-60 38-40 17 LWDEFINED 
^H.45 18 217.67 1.13 0.52 0.85 sand >90 44-46 42 !.«DErINED 
^^5.75 19 256.33 1.38 0.54 0.-3S sand )90 44-46 49 UNDEFIie 

6.05 20 178.83- 0.81 0.45 0.92 sand 30-90 42-44 34 UNDEFINED 
6.40 21 147.14 0.66 0.46 0.97 sand 70-80 42-44 23 UNDEFIfO 
6.70 22 125.50 0.62 0.50 1.01 sand 70-60 40-42 24 UNDEFINED 
7.00 23 81.00 0.49 0.60 1.06 sand to siity sand 50-60 38-40 19 IJNDEFINED 
7.35 24 47. £9 0.39 0.65 1.10 silty sand to sandy silt 40-50 36-36 15 UNDEFINED 
7.65 25 145.33- 0.69 0.48 1.15 sand 70-80 42-44 26 LM)EFII€D 
7.95 26 269.67 1.74 0.65 1.19 sand )90 -4-46 >50 UNDEFINE-
8.25 27 271.00 2.09 0.77 1.23 sand >90 44-46 )50 LNDEFINED 
8.55 28 £39.50 1.77 0.74 1.28 sand 80-90 42-44 46 UNDEFINED 
8.85 29 £30.17 1.61 0.70 1.32 sand 80-90 42-44 44 UNDEFINED 
9.15 30 193.00 1.50 0.78 1.36 sand 80-90 42-44 37 UNDEFINED 
9.45 31 148.17 1.05 0.71 1.41 sand 70-60. 40-42 £6 UNDEFIfE 
9.75 32 165.17 1,12 0.68 1.45 sand 70-80 40-42 32 UNDEFINED 

10.05 33 155.67 0.94 0.61 1.49 sand 70-60 40-42 30 UNDEFINED 
10.35 2A 152.33 1.06 0.70 1.54 sand 70-80 40-42 29 UNDEFINED 
10.65 35 128.50 1.15 0.89 1.58 sand to silty sand 60-70 40-42 Si UNDEFIfO 
10.95 36 15.33 0.3<;- 2.14 1.62 clayey silt to silty clay UNDFW UNDFD 7 • • C 

11.25 37 12.33 0.23 1.91 1.67 clayey silt to silty clay llffiFND IJNDFD 6 r , •) 
11.55 36 12.33 -10922.46 -88560.48 1.71 unde'^ined IJNDFND LWDFD UDF UNDEFINED 

Dr - All sands (Jaiiolkowski et ai. 1985) il - : •obertson anc Caipanelia 1963 Su: Nk= 10 

Note: For interpretation purposes the PLOTTED Cf'T PROFILE should be used with the TftBLUTED OUTPtJT froi CP'TIKTRl (v **** 



] 

COMOCO I rxic 

Gperatov^ :CftLyiN SELLS On Site Loc:K-ll Page No. ^ 

DEPTH 
•leters) (feet) 

iJc (avg) 
(tsf) 

Fs (avg) 
(tsf) 

Rf (avg) 
it) 

SI6V' 
(tsf) 

SOIL BEHAVIOUR T>'PE Eq - Dr PHI SPT 
«) deg. N 

Su 
tsf 

Cr - All sancii (JaiiolkoHski et al. 1985) F*!! - Rocertsor; and Caipanelia 19£3 S^i: Nk= li3 

»+« Noie: Far interpretatiori purpsses th? -LOTTED C^'T PROFILE should ba used with tne TRBLU^TED SJTT'iJT froi CPTINTRl (v 3.84) 



File space: 215 i soiindirg 

I initial Baseline 
I Qc rs ?H inc 

-2M-7.0t -8.t- 0.1 

Dep 

Qc -0 

Fs 0.00 

F'vi -0.1 

inc 0.2 

Fl=Start F2=8asslire F3=Continue F4=Printer Off F!0=DOS 



FIELD ACTIVITY LOG SHEET 

'age I of ' 
(conoco) 

xxatlon: 

itc: 

Jnit: 

, Start Time: End Time: Vi> 

, Town: ^ U ^ a , State: 

, Operators: -S ^ w > _i tO. U 

'roj. Consultant: L o o ^ V t Company: O < ^ 

Date 
Start 
Time 

End 
Time Location File 

Cone 
Strat. Soil Water 

Mont. 
Well 

Depth 
(ft) 

Hole 
No. 

Reason for Slopping 
1. Tip Pressure 
2. Predetermined L ;pth 
3. Friction 
4. Inclination 
5. Hydraulic Pressure 

Grouting: 
F - Funnel 
T - Tubing 
D - Downhole Comments 

/h/l-v ]2S< 13 2.*^ K-it^ CPT\MC JS. Z F fiT 
It-

.2 l i 



"'k i 

(^33:H Hid3a 



{ SOUNDING DOTO IN FILE CPTK16 

^ PERfiTGR ;; CPLVIN SELLS 

• CONE ID 293 

; Ccnccc, Inc. 

11-19-91 13:00 

LGCPTION : K-lc. 

JOB No. : 1 

Baseline 

0.05 
0.10 
0.15 
0.20 
0.25 
0.30 
0.35 
0.40 
0.45 
0.50 
0.55 
0.B0 
0.BS 
0.70 
0.75 
0.80 
0.85 
0.90 
0.95 
1.00 
1.05 
1.10 
1.15 
1.20 
1.25 
1.30 
1.35 
1.40 
1.45 
1,50 
1.55 
1.60 
1.65 
1.70 
1.75 
1.80 
1.85 
1.90 
1.95 
2.00 

DEPTH TIP RESISTWZc CORRECTED TP LOCflL FRICTION FRICTION RATIO PORE PRESSURE P P PjsTIO DIFf p p pc-jr, 
feet Qc tsf Qt tsf Fs tsf Fs/Qc i Pw CSl P-H/CJC i •IPv-PM/a: >; 

-261 -7.05 -9.3 

0.2 -0 -0 0.00 0.00 -0.1 3.45 3.45 
0.3 a -0.00 -0.03- -0.2 -1.12 -1.12 
8.5 J 1 -0.00 -0.09 -0.4 -3.15 -7 

0.7 2 2 0.04 2.47 -0.2 -0.86 
w'« . w 

-0.86 
0.8 u L. 0.06 2.86 -0.1 -0.47 -0.47 
1.0 2 0.09 4.02 -0.1 -0. 40 -0.40 
1.1 1 1 0.04 2.37 -0.3 -1.58 -1.56-
1.3 i 1 0.04 5.05- -0.2 -1.45 -1.45 
1.5 0 0 0.01 4.67 0.3 17.24 17.24 
1.6 -0 -0 -0.01 1.44 0.2 -4.60 -4.60 
1.8 0 0 -0.01 -3.33 0.3 4.98 4.96 
2.0 1 t -0.01 -2.27 0.3 «j. 4o 3.45 
2.1 1 1 -0.03 -4.05 0.3 2.90 2.90 
2.3 1 1 0.0^ 10.63 0.4 3.64 3.64 
2.5 3 3 0.03 1.19 0.4 1.10 1.10 
2.6 -1 -1 -0.01 2,42 0.3 -3.73 -3.73 
2.8 4 

1 -0.01 2.50. 0.5 -3.73 -5.73 
3.0 "1 -1 -0.01 2.58 0.3 -4.88 -4.88 
3.1 -0 -0 -0.01 2.64 0.4 -5.95 -5.95 
3.3 -0 -0 0.00 -0.27 0.4 -6.27 -6.27 
3.4 1 1 0.07 7.41 0.3 2.35 2.35 
3.6 10 10 0.18 1.90 0.2 0.18 0.18 
3.8 38 38 0.31 0.83- 0.2 0.04 0.04 
3.9 45 45 0.38 0.86 0.2 0.03 0.03 
4.1 33 33 0.29 0.88 0.2 0.04 0.04 
4.3 26 26 0.23 0.87 0.2 0.05 0.05 
4.4 23 25 0.20 0.86 0.2 0.06 0.06 
4.6 20 20 0.18 0.91 0.2 0.07 0.07 
4.8 18 18 0.17 0.93 0.2 0.07 0.07 
4.9 16 16 0.17 1.06 0.2 0.07 0.07 
5.1 16 16 0.08 0.50 0.5 0.24 0.2i 
5.2 19 19 0.12 0.61 0.6 0.22 0.22 
5.4 36 36 0.20 0.57 0.9 0.18 8.18 
5.6 46 46 0.29 0.62 1.0 0.16 0.16 
5.7 5o 53 0.31 0.60 ;.i 0.16 0.16 
5.9 61 61 0.37 0.61 \ ~ 0.15 0.15 
6.1 63 63 0.40 0.64 1.4 0.16 0.16 
6.2 62 62 0.44 0. 70 1.5 0.17 0.17 
6.4 57 57 0.40 0.71 1.5 0.19 0.17 
6.6 53 53 0.38 0.72 1.5 0.2« 0.17 

INCLINflTION 
I dec 

0.1 

0.2 
0.2 
0.2 
0.1 
0.1 
0. ! 
0.; 
0.1 
0.1 

# 

0.1 
0.1 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 

0.2 
0.2 
0.2 



CPTKIS : K-16 11-19-91 13:00 PAGE 

DEPTH [€PTH 
lets!^ feet 

TIP RESISTANCE 
Qc tsf 

CORRECTED TIP 
Qt tsf 

LKAL FRICTION 
Fs tsf 

FRICTION' f<ATIO 
Fs/fc i 

PORE PRESSURE 
PH psi 

P P RATIO 
FWQc X 

DIF P P RATIO 
(Pt<-Ph)/Qc X 

INCLINATION 
I deg 

2.K 8.7 56 56 8.39 0.69 1.6 8.28 0.16 8.2 
Z. 18 8.9 59 59 8.44 8.74 1.8 0.21 0.17 0.2 
£. 15 7.1 63 63 8.44 0.78 1.6 8.2! 8.16 0.2 
C.28 7.2 68 68 8.47 0.69 1.9 8.28 0.15 0.2 
E.2t. 7.4 75. 75 0.51 0.69 2.0 0.19 0.14 0.2 

0.2 E.38 7.5 7-
' w" < tj 0.51 0.70 2.1 0.21 8.15 

0.2 
0.2 

E'.35 7.7 75 75 0.52' 0.70 C. C 8.21 0.14 0.2 
E.A8 7.9 8-6 86 0.56 0.68 2.3 0.19 0.12 0.2 
2.45 8.8 118 118 8 ̂  8.78 2.4 0.16 0.10 0.2 
2.58 S.2 144 144 1.84 8.72 2.5 8.12 8.08 0.2 
2.55 8.4 131 161 8.93 0.52' 2.5 0.18 0.06 0.2 
2.S8 6.5 227 227 1.31 0.58 2.5 0.88 0.04 0.2 
2.b5 8.7 261 1.74 0.67 2.2 8.86 0.03 0.2 
2.78 8.9 276 276 1.91 0.69 2.2 0.06 0.83 0.2 
2.75 9.8 294 294 1.96 0.67 2.2 8.85 0.02' 0.2 
2.38 9.2 276 276 1.79 0.65 2.2 8.86 0.0c' 0.2 
£.55 9.4 -13 C:J l.:.H 0.72 2.2 0.07 0.02 0.2 
2.98 9.5 168- 168 1.23 8.73 2.2 0.09 8.03 0.2 
2.95 9.7 147 147 1.83 0.70 2.4 0.12 0.04 0.2 
3.88 9.8 13-4 134 8.82 8.61 2.5 8.13 0.05 0.2 
|85 18.8 126 127 0.72 8.57 2.S 8.16 0.86 0.2 1- 18.2 138 138 8.73 8.56 2.6 0.16 0.06 8.2 

8.2 
J. 13 18.3 124 124 8.66 8.53 2.8 8.16 8.06 

8.2 
8.2 3.28 18.5 114 114 0.56 0.49 2.9 8.18 0.86 0.2 

3.25 18.7 117 117 8.56 8.58 3.1 0.19 8.07 0.2 
3.38 18.8 121 121 8.61 0.58 3.2 8.19 0.87 0.2 
3.35 11.8 121 121 8.66 8.55 3.3 8.20 0.07 0.2 3.48 11.2 124 124 8.72 0.58 3.4 8.28 8.07 0.2 3.45 11.3 121 121 8.72 0.60 3.4 8.28 8.07 0.2 
3.58 11.5 125 125 8.71 8.57 3.5 0.28 0.07 0.2 3.55 il.6 149 149 0.64 0.43 3.5 8.17 0.85 0.2 

0.2 
3.88 11.8 182 182 8.66 0.47 3.7 0.15 0.05 

0.2 
0.2 85 12.8 216 216 1 07 

4 1 UW' 0.57 3.5 0.12 8.83 0.2 3.78 12.1 226 226 1.35 0.60 3.4 8.11 8.03 0.2 3.75 12.3 289 289 1.31 0.63 3.5 0.12 8.03 0.2 3.88 12.5 216 217 Lie 0.54 3.6 0.12 0.03 0.2 3.35 12.6 218 £18 1.12 0.54 3.7 0.13 0.03 0.2 3.98 
3.95 

12.6 
13.0 

217 
226 

217 
226 

1.15 
1.16 

0.53 
0.52 

4.0 
4.0 

0.13 
0.13 

0.04 
0.83 

8.2 
0 2 4.88 13.1 232 232 1.20 0.52 4.1 0.13 0.83 
V* L 

0.3 
0.3 
0 • 

4.85 13.3 258 258 1.26 8.58 4.1 0.12 8.83 

V* L 

0.3 
0.3 
0 • 

4.18 13.5 264 264 1.39 0.52 4.1 0.11 0.02 

V* L 

0.3 
0.3 
0 • 4.15 13.6 278 278 1.52' 0.56 4.2 0.11 8.0.3 0 " 4.28 13. J 261 261 1.46 0.57 4.2 0.11 0.02 0.3 
0.3 

4.25 13.9 258 2:8 1.39 0.56 4.4 0.13 0.03 
0.3 
0.3 A 38 14.1 239 239 1.36 0.57 4.4 0.13 0.03 0.3 Is 14.3 238 238 1.30 0.57 4.4 0.14 0,03 0.3 ^.48 14.4 212 212 1.14 0.54 4.4 0.15 0.03 0.3 
0.3 
0.3 

4.45 14.6 283 283 0.97 0.48 4.5 0.16 0.83 
0.3 
0.3 
0.3 

4.58 U.6 195 195 0.94 0.46 4.6 0.17 0.03 

0.3 
0.3 
0.3 



CPTKlb : K—1& 11-19-91 13:00 PfiGE 

DEPTH DEF'TH TIP RESISTANCE CORRECTED TIP LOCAL FRICTION FRICTION RATIO PORE PRESSURE P P RPTTO DIFF P P RATTH 
(> tcf (H ref Cc i-cf - r,.. r. ^ _ "• leters feet C-c tsf at tsf Fs tsf 

4.55 14.9 156 166 0.78 
4.60 15.1 175 175 0.73 
4.65 15.3 160 160 0.75 
4.70 15.4 155 155 0.74 
4.75 15.6 149 149 0.75 
4.60 15.7 139 139 0.76 
4.85 15.9 184 184 0.75 
4.90 16.1 116 116 0.61 
4.95 16.2 109 109 0.46 
5.08 16.4 138 133 0.58 
5.05 16.6 160 161 0.61 
5.10 16.7 164 184 0.66 
5.15 16.9 223 823 1.00 
5.20 17.1 856 239 1.14 
5.25 17.8 864 264 1.39 
5.30 17.4 863 863 1.66 
5.35 17.6 £46 846 1.50 
5.40 17.7 825 £•25 A « 

5.45 17.9 831 £31 1,84 
5.50 16.0 231 831 1.89 
5.55 lb.8 £39 839 1.10 
5.60 16.4 851 851 1.35 
5.65 16.5 253 £54 1.49 
5.70 18.7 245 845 1.49 
5.75 16.9 £43 £43 1.48 
5.60 19.0 245 845 1.46 
5.65 19.2 245 £45 1.52 
5.90 19.4 833 83o 1.33 
5.95 19.5 221 281 1.07 
6.00 19.7 816 216 1.05 
6.05 19.6 209 209 1.07 
6.10 80.0 206 206 1.10 
6.15 80.8 206 806 1.05 
6.80 80.3 818 £18 1.11 
6.85 80.5 £14 214 1.14 
6.30 20.7 215 £15 1.08 
6.35 80.8 816 816 1.13 
6.40 21.0 289 £29 1.18 
6.45 21.8 284 824 1.80 
6.50 81.3 226 887 1.19 
6.55 21.5 £87 827 1.01 
6.60 81.7 221 281 1.13 
6.65 81.8 193 192 1.16 
6.70 28.0 171 171 1.01 
6.75 22.1 147 147 0.87 
6.60 28.3 138 138 0.76 
6.65 28.5 137 137 0.74 
6.90 88.6 144 144 0.75 
6.95 22.8 152 153 0.74 
7.00 83.0 163 163 0.76 

Fs/Qc 

e.4£ 
0.A5 
0.A7 
8.48 
8.58 
0.54 
8.&0 
0.5E 
8.44 
8.48 
8.3S 
8.48 
0.45 
8.48. 
0.53 
8. e5 
8.81 
8.58 
0.54 
0.5b 
0.4b 
0.54 
0.58 
e.bl 
8.5« 
8.b8 
8.88 
0.57 
0.49 
0.49 
0.51 
0.53 
0.51 
0.58 
8.53 
0.58 
8.53 
0.58' 
0.53 
0.53 
0.44 
0.51 
0.60 
0.59 
8.59 
0.55 
0.54 
0.51 
0.49 
0.46 

^ ps: PH/QC i (Pw-Pb,)/Qc X 

4.7 
4.7 
4.3 
4.4 
4.5 
1.5 
4.7 
4.8 
4.8 
4.6 
4.6 
4.7 
4.3 
5.1 
5.8 
S 
5.4 
j. ̂ 

5.4 
5.4 
5.4 
5.6 
5.4 
5.4 
C C 

5.6 
5.7 
5.7 
5.7 
5.6 
5.6 
5.7 

6.1 
6.1 
6.3 
6.4 
6.5 
6.7 
6.7 
6.7 
6.3 
6.4 
6. 7 
6.7 
6.7 
6.8 
7.0 
7.1 

0.18 
0.19 
0.19 
0.80 
0.28 
8.83 
0.87 
0.89 
0.32 
0.8b 
0.81 
0.16 
0.16 
0.15 
0.14 
0.15 
0.16 
8.17 
0.17 
0.17 
0.16 
0.16 
0.15 
0.16 
0.16 
0.16 
0.17 
0.18 
0.19 
8.19 
0.19 
0.80 
0.80 
0.88 
0.88 
0.88 
0.81 
0.88 
0.81 
0.21 
0.81 
0.22 
0.24 
0.87 
0.33 
0.35 
0.35 
0.54 
0.33 
0.38 

0.03 
0.03 

0.08 
0.08 
8.01 
0.08' 
0.03 
0.08 
8.08 
0.00 
0.00 
0.00 
0.0: 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.00 
-0.00 
-0.00 
-0.00 
0.00 
-0.00 
-0.00 
-0.00 
-0.01 
-0.01 
-0.81 
-0.01 
-0.01 
-0.01 
-0.00 
-0.00 
-0.00 
0.00 
0.00 
-0.00 
-0.02 
-0.08 
-0.01 
-0.08 
-0.08 
-0.08 
-0.01 
-0.01 

INCLINATION 
I deg 

0.3 
0.3 
0.3 
0.3 
0.3 
0.3 
0.3 
8.3 
8.3 
0.3 
0.3 
0.3 
0.3 
8.3 
0.3 
8.3 
0.3 
0.3 
0.3 
8.3 

f 
0.3 
0.3 
0.3 
0.3 
0.3 
0.3 
0.3 
0.3 
0,3 
0.3 
0.3 
0.3 
8.3 
0.3 
0.3 
0.5 
0.2 
0.8 
0.2 
0.8 
0.2 
0.2 

» 
0.2 
0.2 



1 
CPTKlfe ; K-16 : 1 1 -19-9 i 13: t2ii3 PPiGE 

% 1 DEPTH TIP RESISTWCE CORRECTED TIP LGCPiL FRICTIO 
i leters feet Qc tsf Qt tsf Fs tsf 

) 7.85 23. 1 172 172 8.75 
t 7.18 23.3 189 189 8.85 

7.15 23.5 288 288 1.12 
7.28 23.6 289 289 1.22 
7.25 23.6 282 282 1.17 
7.38 23.9 288 288 1.28 
7.35 24.1 283 283 1.42 
7.48 24.3 168 168 1.68 
7.45 24.4 119 119 1.39 
7.58 24.L i'il 14! 1.48 

1 7.55 24.6 245 246 1.59 
i 7.68 24.9 299 299 1.68 

7.65 25.1 326 326 2.22 
7.78 25.3 343 343 2.49 
7.75 25.4 342 342 2.67 
7.88 25.6 348 548 2.88 
7.85 25.6 338 358 2.54 
7,98 25.9 318 318 2.54 
7.95 26.1 327 327 2.77 
8.08 26.2 314 314 2.71 
8.85 26.4 298 298 2.39 

18 26.{. 288 288 2.20 
15 26.7 306 386 2.42 

8.28 26.9 389 389 2.43 
8.2-5 27. 1 291 291 2.29 
6.38 27.2 294 294 2.35 
6.3-5 27.4 381 381 2.21 
8.48 27.6 286 286 2.28 
8.43 27.7 383 383 2.^8 
8.58 27.9 296 296 2.17 
6.55 28.1 382 382 1.76 
8.68 26.2 314 314 1.68 
8.65 28.4 312 512 1.82 
8.70 28.5 334 334 2.25 
8.75 28.7 337 338 

28.9 387 307 

J 
Q 

.35 30.7 

1. t L 
J c* 
C. Jw' 

8.85 29.0 257 257 2.89 
6.98 29.2 247 247 1,38 
6.95 29.4 251 251 1.65 
9.08 29.5 256 256 1.33 
9.85 29.7 £42 242 1.78 

2^-^ 237 237 1.57 
9.15 38.8 P6i ^ 53 
9.28 ^.2 269 269 2.83 
9.25 38.3 244 244 1,94 
9.30 38.5 231 331 

c35 £35 1.66 
1.69 .40 38.8 230 230 

9.45 31.8 £16 Pie 
9.58 31. £ 286 £86 1.50 

N RATIO S
 1 P P RATIO DIF P P RATIO INCLINATI06 

/(J.: % PH psi Pw/Qc % iPw-Ph)/Qc * I deg 

0.44 7.3 8.38 -0.88 0.2 
8.45 7.4 8.28 -0.88 8.2 
8.54 7.6 8.26 8.88 0.2 
0.58 7.7 0.27 8.08 0.2 
0.58 7.7 8.27 8.88 0.2 
0.64 7.8 8.28 0.08 0.2 
8.70 7.9 8.2s 8.88 0.3 
1.88 8.0 8.36 0.88 0.3 
1.18 e.0 0.49 8.08 0.3 
1.05 6.2 8.42' 0.81 0.3 
8.65 8.6 0.25. 8.01 0.3 
8.68 6.1 8.28 -8.88 0.3 
8.66 8.1 8.18 -8.88 0.3 
8.73 8.2 8.17 -0.08 0.3 
0.78 6.4 0.18 -0.88 0.3 
8.82 3.0 8.17 -0.01 0.3 
0.77 6.1 8.18 -8.01 0.3 
8.88 8.! 8.16 -8.01 0.3 
8.85 8.2 8.16 -8.81 0.3 
8.86 8.2 0.19 -0.81 0.3 
0.82 6.5 0.21 -8.81 0.3 
8.76 8.4 0.21 -0.01 0.3 
0.79 8.3 8.20 -0.02 0.3 
8.79 8.1 0.19 -8.02 0.3 
0.79 8.1 8.20 -8.82 0.i 
8.88 8.2 8.28 -0.82 0.4 
0.74 6.0 8.19 -0.03 0.4 
8.88 6.8 8.28 -0.03 0.4 
0.75 7.9 0.19 -8.84 0.4 
0.73 7.5 8.18 -0.85 0.^ 
0.59 7.7 8.16 -8.04 0.4 
8.68 6.8 8.16 -0.86 0.4 
8.56 6.5 0.15 -8.87 0.4 
0.67 5.7 0.12 -0.89 0.4 
8.80 4.8 0.10 -8.11 0.4 
8.63 5.8 0.12 -0.11 0.4 
0.81 5.4 0.15 -0.13 0.4 
0.73 ji b 0.16 -0.13 0.4 
0.74 5.4 0.16 -0.13 0.4 
0.72 4.8 8.13 -8.15 0.4 
0.70 4.8 8.14 -8.16 0.4 
8.6t 5.0 0.15 -0.16 0.4 
8.70 4.6 0.13 -8.16 0.4 
0.75 4, 4 0.12 -0.16 0.4 
0.79 •• r 

ti J 0.13 -8.18 0.5 
0.74 4.7 0.15 -0.18 0.5 
8.71 s.e 8.15 -0.18 0.5 
0.73 4.7 0.15 -0.19 0.5 
0.74 4.5 8.15 -0.21 0.5 
0.73 4.5 0.16 -0.22 0.5 



:PTK16 : K -1& ll-lS-91 13:00 PHGE 5 

DEPTH DEPTH TIP RESISTANCE CORRECTED TIP LOCAL FRICTION FRICTION RATIO PORE PRESSLiRE P P RATIO DIFF P P RATIO 
lefcers faet Qc tsf tsf Fs tsf Fs/Qc < Pw psi PH/QC % (PH-Ph)/Qc X 

9.55 31.3 203 203 1.03 8.51 4.6 0.16 -0.22 
9.60 31.5 204 204 1.14 0.56 4,5 0.16 -0.23 
9.65 31.7 222 222 1.27 0.57 5.2 0.17 -0.19 
9.70 31.0 240 240 1.58 0.66 ^.7 0.14 -0.19 
9.75 35.0 2-50 250 1.75 0.70 H.8 0.14 -0.19 
9.60 3£.£ 242 242 1.6! 0.67 4.6 0.14 -0.19 
9.65 3£.3 341 241 1.40 0.58 4.8 0..14 -0.20 
9.90 32.5 2«3 243 1.32 0.54 4.5 0,13 -0.21 
9.95 52.6 259 259 1.35 0.52 4.0 0.11 -0.21 
10.00 32.8 282' 282 1.43 0.51 3.6 0.10 -0.20 
10.05 33.0 289 289 1.59 0.55 3.7 0.09 -0.20 
10.10 33.1 295 295 1.66 0.56 3.9 0.10 -0.19 
10.15 33.3 266 266 1.63 0.57 4.0 0.10 -0.20 
10.20 33.5 2'8 273 1.66 0.60 4.1 0.11 -0.20. 
10.25 33.6 280 260 i.69 0.61 4.4 0.11 -0.20 
10.30 33. S 282 282 1.71 0.61 4.6 0.12 -0.19 
10.35 34.0 295 295 1.81 0.61 4.3 0.12 -0.16 
10.40 34.1 306 306 1.8c 0.61 4.9 0.12 -0.17 
10.45 34.3 71 1 

w. • 311 1.83 0.59 5.1 0.12 -0.16 
10.50 34.4 286 287 1.40 0.49 5.3 0.13 -0.18 
10.55 34.6 259 259 0.90 0.35 4.4 0.12 -0.22 
10.60 34.6 276 276 0.92 0.33 3.5 0.09 -0.23 
10.65 34.9 256 256 i.85 0.41 2.6 0.06 -0.27 
18.70 35.1 139 139 1.64 1.18 -0.4 -0.02 -0.67 
10.75 35.3 62 62 1.53 2.49 -0.4 -0.05 -1.53 
10.60 35.4 35 35 1.56 4.50 0.2 0.04 -2.61 
10.85 35.6 25 25 1.12 4.55 1.5 0.43 -3.32 
10.90 35.6 22 23 0.62 3.67 2.1 0.67 -3.45 
10.95 35.9 23 0.60 3.57 2.4 0.78 -3.37 
11.00 36.1 23 23 0.89 3.93 2.6 0.89 -3.25 
11.05 36.3 22 22 0.89 4.06 2.6 0.93 -3.36 
11.10 36.4 21 21 8.87 4.09 1 1.06 -3.40 
11.15 36.6 21 21 0.61 3.92 3.4 1.19 -3.42 
11.20 36.7 20 20 0.79 3.97 3.6 1.32 -3.50 
11.25 36.9 20 20 0.79 4.03 4.0 1.48 -3.43 
11.30 37.1 19 19 0.76 3.97 4.1 1.54 -3.50 
11.35 37.2 18 19 0.66 3.67 4. A 1.70 -3.57 
11.40 37.4 18 16 0.62 3.51 4.7 1.91 -3.65 
11.45 37.6 17 17 0.58 3.39 5.0 2.11 -3.63 
11.50 37.7 17 17 0.57 3.33 5.4 2.26 -3.50 
11.55 37.9 17 17 0 0 5.7 2.44 -3.43 
11.60 38.1 16 16 b. 1 2.74 -3.48 

INCLIWTION 
I deg 

0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 

i 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.3 

WRITE NUMBER OF RODS USED 



COlNlOCO IMC 

iCftLVIN BELLS CPT Dste 13:00 

On Site Loc:K-lb Cone Used :£93 

J.ob No. : 1 Water ta.bl e feet ) : E • u. D w' 'w' 

Tot . Un it Wt. (avg) : 15'0 pcf 

DEPTH Qc (avg) Fs (avg) Rf (avg) SIGV SOIL BEHflt'IQUR TYPE Eq - ui' PHI 3PT Su 

(leters) (feet) (tsf) itsf) (*) (tsf) deg. N tsf 

e.33 i 1.3-3 0.03 2.38 0.04 sensitive fine grained UNDFMD LtffiFu 1 . 1 

ZM 0.50 0.e* 2.00 0..H undefined UNDFIO MFD UDF UNDEFINED 

0.95 ;< 0.29 0.01 2.00 0.18 undefined ONDFND UNDFD LiDf LTfflEFINED 

1.25 * 21.17 Z.it 0.97 0.23 sandy silt to clayey silt 'JNDFND UNDFD 6 2.0 

1.55 5 19.83 0.17 0.87 0.27 sandy silt to clayey silt UNDFND LIHDFD 6 1.9 

1.85 6 *6.33 0.28 0.61 0.32 siity sand to sandy silt 60-70 *2-4* 1 c 
: J UNDEFINED 

2.15 7 55.33 0.*1 0.71 0.36 sand to siltv sand 60-70 *2-** 14 IMEFINED 

2.A5 8 81.17 0.56 0.69 0.*0 sand to silty sand 70-60 **-*6 19 IXDEFINQ 

2.75 9 230.63 l.*9 0.6* 0.45 sand )90 46-46 44 UNDEFINED 

3.05 10 177.33 1.19 0,67 0.49 sand )90 46-48 34 UNDEFINED 

3.35 11 121.17 0.63 0.52 0.53 sand 60-90 44-46 UNDEFINED 

3.65 12 152.63 0.61 0,53 0.57 sana 80-90. 44-46 29 UNDEFINED 

3.95 13 217.33 1.21 0.56 0.62 sand )90 46-46 42 LiNQEFiNED 

*.25 14 25*.50 1.37 0.5* 0.66 sand )90 46-46 49 UNDEFINED 

*.55 15 210.83 1.06 0.5: 0.70 sane 190 44-46 40 LWDEFINED 

*.B5 16 150.53 0.75. 0.50 0.75 sand 80-90. 44-46 2-9 iJNDEFINED 

5.15 17 15*. 33 0.68 0..** 0.79 sand 80-90 42-4* 30 UNDEFINED 

As. *5 16 2**. 50 1.37 0.56 0.83- sand )90 *4-*6 47 iJNDEFINED 

^^.75 19 2*3.67 1.36 0.56 0.86 sand )90 4*-*6 47 UNDEFI-NED 
6.05< 20 22B. 17 1.25 0.55 0.92 sand )90 **-46 44 UNDEFINED 

6.*0 21 21*. 00 1.11 0.52 0.97 sand 60-90 44-46 ^1 UNDEFINED 

6.70 22 210.33 1.12 0.53 1.01 sand 60-90. 4*-*6 40 IJNDEFINED 

7.00 23 1*6.83 0.77 0.52 1.06 sand 70-60 *2-4* £8 iMEFINED 

7.35 2* 197.57 1.12 0.56 1.10 sand 60-90 *2-4* 38 LiNDtFINED 
7.65 25. 215.00 1.68 0.76 1.15 sand 80-90 42-44 41 IJNDEFINED 
7.95 26 333.33 2.63 0..79 1.19 sand )90 44-46 ;50. UNDEFINED 
8.25 27 299.67 2.*1 0.60 1.23 sand )90 44-46 )50 UNDEFINED 
8.55 28 297.00 2.17 0.73 1.26 sand )90 44-46 )50 I.INDEFINED 

8.65 29 310.17 2. £2 0.71 1.32 sand )90 44-46 )50 L*(DEFINED 
9.15 30 2*9.00 1.76 0.71 1.36 sand 80-90 42-44 4-3 UNDEFINED 
9. *5 31 237.83 1.77 0.7* l.M sano 80-90 42-4i HO LW)EFINED 
9.75 32 220.83 1.38 0.62 1.45 sand 30-90 42-44 42' UNDEFINED 

10.05 23 259.33 1.45 0.56 1.49 sand 80^90 42-44 50 UND£FIf€D 
10.35 3* 286.00 1.70 0.59 1.54 sane >90 42-44 )50 UNDEFINED 
10.65 35 282.53 1.33 0.47 1.58 gravelly sand to sand 80-90 42-44 45 UNDEFINED' 
10.95 36 50.83 1.25 2.45 1.62 sandy silt to clayey silt UNDFND UNDFD 19 4.6 
11.25 37 21.17 0.84 3.97 1.67 silty clay to clay UMDFND LM)FD 14 1.6 
11.55 38 17.67 -5460.60 -30910.18 1.71 undefined IJIIDFND UNDFIi UDF MEFINED 

Dr - ail sinds (JaitQlkowsi<i et al. PHI - Robertson arc CaipaneLa 19&2- So: Nk= 12 

Note: For interpretation purposes the FiOTTED CF'T PROFILE should be used with the TKELLPTED OLITPLT froi CP'TINTRI (v 2.i34) «« 



I 

1 

J COINIOCO IINIC 

jperat or- :C?»L'vIN SELLS Qn Site Lc'C:K-lo Page N'o. 

DEF'TW Qc (avg) Fs (avg) Rf iavg) SIGV SOIL BWUIOUS TYPE Eg - Df' PHI 3PT Su 
iieters) !feet) (tsf) (tsf) {"t) (isf) (<) deg. H tsf 

Dr - fill sands (JaiioU.owski et al. 1965) PHI - Robertson anc Cajparieila 1963 Su: Nk= 10 

«« Note: For interpretation purposes the PIOTTED CPT PROFILE should be used with the TftBlLftTED froi CPTINTRl >v 3.W) M++ 



File space: £02 s scundinc 

Initial Baseline 
ifc Fs F-H inc 
-261 -7.-?.0 0.1 

Dep 

Cc 0 

-S 0.00 

Pw 0.1 

Inc 0. i 

Fl=Start F£=Baseline F3=Cont:niie F«=Printer Off rl0=DO3 

l] 



FIELD ACTIVITY LOG SHEET 

Page of _/ 
(conoco) 

[jocatlon: 

Site: )>Pa/jr 

Unit: f Operators: 

Start Time: cno .End Time: IL. 

.Town: I' State: X jJP* 

/C «• r •_ 

Proj. Consultant: Company: 

Date 
Start 
Time 

End 
Time Location File 

Cone 
Strat. Soil Water 

Mont. 
Well 

Depth 
(fl) 

Hole 
No. 

Reason for Stopping 
1. Tip Pressure 
2. Predetern-ined Depth 
3. Friction 
4. Inclination 
5. Hydraulic Pressure 

Grouting: 
F - Funnel 
T - Tubing 
D - Downhole Comments 

IVlBtt IIJO^ /(, /c L'i-?. v/ 3S. 1 1 2_ -r'/Wy 32.S. 



(^934) Hid3a 



I SOUNDING DflTfl IN FILE CPTL13 
i 

">PERfiTGR : CPLVIN SELLS 
I 

CONE ID : 364 

Conoco, Inc. 

11-18-91 16:11 

LOCATION : L-i: 

JOB No. : 1 

DEPTH DtP'TH TIP REBISTflNCE CORRECTED TIP LCCflL FRICHON FRICTION RHTIO I^'ORE PRESSURE P P RftTIO DIFF P P RftTIO ilCLINPTIO^ 
leters feet 

Baseline 

8.05 
8.18 
0.15 
0.28 
8.25 
8.38 
8.35 
0.48 
8.45 
8.38 
8.55 
8.b8 
8.B5 
8.78 
8.75 
8.88 
8.B5 
8.98 
8.95 
1.88 
1.05 
1.18 
1.15 
1.28 
1.25 
1.38 
1.35 
1.48 
1.45 
1.58 
1.55 
1.88 
1.85 
1.78 
1.75 
1.88 
1.65 
1.98 
1.95 
2.08 

8.2 
8.3 
8.5 
0.7 
8.8 
1.8 
1.1 
1.3 
1.5 
1.8 
1.8 
2.8 
2.1 
2.3 
2.5 
2.8 
2.8 
3.0 
3.1 
3.3 
3.4 
3.8 
3.8 
3.9 
4.1 
4.3 
4.4 
4.8 
4.8 
4.9 
5.1 
5.2 
5.4 
5.8 
5.7 
5.9 
8.1 
8.2 
8.4 
8.8 

Qo tsf 

-295 

-0 
1 
1 
1 
1 
8 

1 
1 
0 
-8 

1 

1 
1 
8 
8 
9 
0 
3 
41 
128 
191 
198 
181 
189 
181 
154 
148 
135 
128 
127 
128 
128 
123 
124 
124 
139 
181 
192 
227 

Qt tsf Fs tsf Fs/Qc % 3si P-H/QC i (PM-Pti)/Qc % de? 

0 
-0 

1 

1 

1 
0 
0 
0 
0 
5 

41 
120 
191 
198 
181 
189 
181 
154 
148 
135 
128 
127 
128 
128 
123 
124 
124 
139 
161 
192 
227 

-2.01 -4.1 0.0 

8.82 -8.00 0.2 -3.88 -3.88 8.0 
0.02 1.73 0.1 0.73 0.73 0.0 
0.01 1.08 -8.1 -8.30 -0.:« 0.0 
0.01 0.89 -0.2 -0.99 -0.99 0.0 
8.81 1.68 -0.2 -2.43 -2.43 0.0 
8.01 6.50 -0.3 -13.79 -13.79 0.0 
8.01 2.48 -0.4 -5.30 -5.30 0.0 
0.03 4.20 -0.1 -1.61 -1.61 0.0 
8.03 4.57 0.1 1.48 1.48 0.0 
8.83 13.00 8.1 4.02 4.02 0.0 
0.03 -71.00 0.1 -24.13 -24.13 O 
8.03 3.50 8.2 1.72 1.72 m 
8.03 4.27 0.2 2.38 2.30 w 
0.03 4.88 8.8 0.25 0.25 0.0 
8.03 18.08 -0.8 -0.66 -8.86 0.0 
0.03 6.09 0.0 0.31 8.31 0.0 
0.84 22.08 -0.1 -2.59 -2.59 0.0 
0.05. 21.33 -0.1 -1.72 -1.72 8.0 
8.31 11.58 -8.1 -8.32 -0.32 0.8 
8.78 1.90 -0.1 -0.02 -0.02 0.0 
1.41 1.18 -0.2 -0.01 -0.01 0.0 
1.93 1.81 0.2 0.81 8.81 0.0 
2.13 1.07 0.2 0.81 8.81 0.0 
1.93 1.08 0.2 0.01 0.01 0.0 
1.74 1.03 0.1 8.88 8.00 0.0 
1.75. 1.09 -0.0 -0.00 -0.00 0.0 
1.86 1.09 8.8 0.00 0.00 0.0 
1.57 1.07 -0.1 -0.80 -0.00 0.0 

1.48 1.04 -0.1 -0.81 -0.01 0.0 
1.38 1102 -0.2 -0.81 -0.01 8.0 
1.24 0.98 -0.2 -0.01 -0.81 0.0 
1.00 0.79 -8.2 -0.01 -0.81 0.0 

1.88 0.86 -0..2 -0.01 -0.01 0.0 

1.14 0.93 0.8 0.00 8.00 0.0 

1.16 0.93 -0.1 -0.00 -8.00 0.0 
1.12 0.91 -0.1 -0.00 -0.80 0.0 

1.18 0.85 -0.1 -0.01 -0.01 

1.35 0.84 0.8 8.00 -0.80 W 
1.65 0.86 0.1 0.00 -0.00 0.0 

1.62 0.80 0.1 0.00 -0.80 0.0 



] 

PTL13 i : L--13 11-18-91 18:11 PfiGE £ 

JI'TH DEFTri TIP RESISTANCE CORRECTED TIP LOCAL FRICTION FRICTION RATIO PORE PRESSURE P P RATIO DIFF P P RATIO INCLINATK 
leters feet Qc tsf Qt tsf Fs tsf Fs/Qc i Pw psi Pw/Qc * (Pw-Ph)/Qc * I deg 

2.05 8.7 235 235 2.01 0.85 -0.1 -0.00 -0.01 0.0 
2.10 8.9 254 254 2.07 0.81 -1.2 -0.04 -0.05 0.0 
2.15 7.1 252 252 2.19 0.87 -2.5 -0.07 -0.08 0.0 
2.20 7.2 255 255 2.22 0.87 -1.8 -0.05 -0.00 0.0 
2.25 7.4 245 243 2.34 0.96 -2.0 -0.08 -0.06 0.0 
2.30 7.5 212 212 2.05 0.97 -2,0 -0.07 -0.09 0.0 
2.35 7.7 205 203 1.93 0.95 -3.1 -0.11 -0.14 0.1 
2.40 7.9 188 188 1.83 0.99 -3.7 -0.14 -0.17 0.1 
2.45 8.0 162 182 1.57 0.97 -3.7 -0.17 -0.20 0.1 
2.50 8.2 137 137 1.27 a C7 -3.7 -0.20 -0.24 0.1 
2.55 8.4 123 123 1.09 0.89 -3.6 -0.21 -0.27 0.1 
2.60 8.5 111 111 0.90 0.81 -3.5 -0.22 -0.29 0.1 
2.&5 8.7 107 107 0.95 0.89 -3.4 -0.23 -0.30 0.1 
2.70 6.9 101 101 0,91 0.90 -2.9 -0.2: -0.29 0.1 
2.75 9.0 99 99 0.90 0.91 -2.7 -0.20 -0.29 0.1 
2.80 9.2 91 9! 0.90 0.98 -2.5 -0.20 -0.30 0.1 
2.65 9.4 81 81 0.81 1.01 -2.5 -0.22 -0.35 0.1 
2.90 9.5 79 79 0.81 1.02 -2.4 -0.22 -0.35 0.1 
2.95 9.7 60 80 0.84 1.05 -2.1 -0.19 -0.33. 0.1 
3.00 9.8 63 68 0.92 1.06 -2.0 -0.18 -0.30 0.1 
3.05 10.0 101 101 1.04 1.02 -1.8 -0.13 -0.25 0.1 

g|10 10.2 118 118 1.18 1.02 -1.5 -0.09 -0.20 0.1 
Pl5 10.3 125 125 1.29 1.03 -1.4 -0.08 -0.19 0.1 

3.20 10.5 128 128 1.31 1.03 -1.1 -0.08 -0.17 0.1 
3.25 10.7 138 136 1.31 0.95 -1.1 -0.08 -0.16 0.1 

0.1 3.30 10.8 133 133 1.26 0.97 -1.1 -0.08 -0.1? 
0.1 
0.1 

3.35 11.0 123 123 1.21 0.98 -0.8 -0.05 -0.17 e.i 
3.40 11.2 117 117 1,04 0.89 -0.8 -0.05 -0.18 0.2 
3.45 11.3 lie lis 1.01 0.85> -0.5 -0.03 -0.17 0.2 
3.50 11.5 131 131 1.07 0.82 -0.4 -0.02 -0.15 0.2 
3.55 11.8 157 157 1.48 0.93 -0.1 -0.01 -0.12 0.2 
3.80 11.8 225 225 1.60 0.71 0.1 0.00 -0.06 0.2 
3.85 12.0 30.1 301 2.37 0.79 e.3 0.01 -0.05 0.2 
3.70 12.1 303 303 2.93 0.97 0.5 0.01 -0.05 0.2 
3.75 12.3 282 282 3.19 1.13 0.6 0.01 -0.05 0.2 
3.80 12.5 278 276 3.19 1.15 0.5 0.01 -0.08 0.2 
3.85 12.6 285 285 cc 1.13 0.4 0.01 -0.08 0.2 
3.90 12.8 314 314 3.75 1.19 0.2 0.00 -0.08 0.2 
3.95 13.0 316 316 4.15 1.31 0.2 0.01 -0.08 0.2 
4.00 13.1 514 314 3.98 1.27 0.1 0.00 Ha.07 0.2 
4.05 13.3 324 324 4.48 1.38 -0.1 -0.00 -0.07 0.2 
4,10 15.5 387 367 4.76 1.30 -0.8 -0.02 -0.8£. 0.2 
4.15 13.6 401 401 5.31 1.32' -2.1 -0.04 -0.10 0.2 
4.20 13.8 401 401 5.53 1.38 -2.7 -0.05 -0.11 0.2 
4.25 15.9 363 383 5.60 1.46 -Z 1 -0.08 -0.12 0.2 
4.30 14.1 388 388 5.28 1.43 -4.0 -0.08 -0.15 0.4 

1^4.35 14.5 386 386 5.28 1.44 -4.7 -0.09 -0.16 0.7 p. 4^ 14.4 359 35.9 4.93 1.37 -5.4 -0.11 -0.18 0.8 ^4.45 14.6 347 547 4.76 1.37 -6.0 -0.13 -0.20 0.8 
4.50 14.8 35.9 358 4.38 1.22 -8.7 -0.13 -0.21 0.6 



CPTL13 L-13 ll-iS-91 lb:ll PPGE 3 

DEPTH DEF'TH 
•eters feet 

A. 55 
A. 60 
A, 65 
A. 70 
A. 75 
A. 80 
A. 85 
A. 90 
A. 95 
5.00 
5.05 
5.10 
5.15 
5.£0 
5.25 
5.30 
5.35 
5.A0 
5.A5 
5.50 
5.55 
5.60 
5.65 
5.70 
5.75 
5.80 
5.85 
5.90 
5.95 
6.00 
6.05 
6.10 
6.15 
6.20 
6.25 
6.30 
6.35 
6.A0 
b.A5 
6.50 
6.55 
6.60 
6.65 
6.70 
6.75 
6.80 
6.85 
6.90 
6.95 
7.00 

iA.9 
15.1 
15.3 
15. A 
15.6 
15.7 
15.9 
16.1 
16.2 
16. A 
16.6 
16.7 
16.9 
17.1 
17.2 
17. A 
17.6 
17.7 
17.9 
18.0 
18.2 
18. A 
18.5 
18.7 
18.9 
19.0 
19.2 
19. A 
19.5 
19.7 
19.8 
20.0 
20.2 
20.3 
20.5 
20.7 
20. S 
21.0 
21.2 
21.3 
21.5 
21.7 
21.8 
22.0 
22.1 
22.3 
22.5 
22.6 
22.6 
23.0 

TIP RESISTfWCE 
fc tsf 

356 
305 
275 
220 
165 
138 
186 
20A 
218 
251 
30A 
37A 
A17 
A16 
A26 
A51 
A73 
A61 
A33 
A0e 
598 
A01 
379 
352 
362 
3AA 
301 
291 
288 
281 
262 
28A 
276 
272 
27A 
273 
262 
257 
276 
311 
316 
309 
301 
2A6 
232 
216 
213 
216 
211 
197 

CORRECTO TIP 
Qt tsf 

336 
305 
£75 
219 
165 
136 
166 
20A 
£16 
251 
30A 
37A 
A17 
A16 
A26 
A51 
A73 
A61 
A53 
Ae8 
398 
A01 
379 
352 
362 
3AA 
301 
291 
288 
281 
262 
28A 
276 
272 
27A 
273 
262 
257 
£78 
311 
316 
306 
301 
2A6 
232 
216 
213 
216 
211 
197 

LDCa. FRICTION 
Fs tsf 

3.89 
2.75 
2.A9 
1.53 
1.A8 
1.A2 
i.9A 
2.02 
2.00 
2.27 
2.89 
3.95 
5.38 
6.20 
6.03 
6.06 
5.90 
5.36 
A. 72 
A. 16 
A. 26 
A.0A 
A. 33 
A. 07 
A.A0 
A. 76 
A. 53 
A. 07 
3.65 
3.2A 
3.06 
2.9A 
£.63 
2.72 
2.82 
2.9A 
£.71 
2,AA 
2.39 
2.77 
5.23 
2.8A 
2.9A 
2.64 
2.36 
2.14 
1.93 
1.90 
1.95 
1.93 

FRICTION RATIO 
Fs/6c % 

1.16 
0.90 
0.90 
0.70 
0.90 
1.03 
1.0A 
0.99 
0.92 
0.90 
0.95 
1.06 
1.29 
1.A9 
1.A2 
1.3A 
1.25 
1.17 
1.09 
1.02 
1.07 
1.01 
I.IA 
1.16 
1.22 
1.38 
1.50 
1.A0 
1.27 
1.15 
1.06 
1.03 
1.02 
1.00 
1.03 
1.06 
1.03 
0.95 
0.66 
0.89 
1.02 
0.92 
0.96 
1.07 
1.02 
0.99 
0.9! 
0.88 
0.91 
0.98 

TORE PRESSURE 
fix psi 

-7.6 
-8.3 
-6.5 
-7.9 
-6.1 
-3.2 
-8.0 
-6.1 
-8.0 
-7.6 
-7.6 
-7.3 
-7.1 
-7.0 
-7.0 
-7.0 
-6.8 
-6.7 
-6.7 
-6.7 
-6.6 
-6.6 
-6.5 
-6.3 
-5.9 
-5.7 
-5.6 
-5.5 
-5. A 
c -

-5.1 
-5.1 
-5.0 
-A. 6 
-A. 8 
-A. 6 
-A. 4 
-4.4 
-4.2 
-A.0 
-.i. 8 
-3.7 
-3.5 
-3,5 

7 A 
-J. C 

-3.1 
-2.6 
-2.6 
-2.4 
-2.2 

P P RATIO 
Pw/Qc X 

-0.16 
-0.20 
-0.22-
-0.26 
-0.35 
-0.A3 
-0.31 
Ha.29 
-0.26 
-0.22 
-0.16 
-0.1A 
-0.12 
-0.12 
-0.12 
-0.11 
-0.10 
-0.10 
-0.1! 
-0.12 
-0.12 
-0.12 
-0.12 
-0.13 
-0.12 
-0.12 
-0.13 
-0.1A 
-0.13 
-0.14 
-0.13 
-0.13 
-0.13 
-0.12 
-0.13 
-0.12 
-0.12 
-0.12 
-0..11 
-0.09 
-0.09 
-0.09 
-0.08 
-0.10 
-0.10 
-0.10 
-0.09 
-0.09 
-0.08 
-0.08 

DIFF P P RATIO 
<Pw-Ph)/Qc X 

-0.2A 
-0.29 
-0.33 
-0.39 
-0.55 
-0.65 
-0.A6 
-0, AA 
-0.A1 
-0.35 
-0.29 
-0.23 
-0.2-0 
-0.20 
-0.20 
-0.19 
-0.16 
-0.18 
-0.20 
-0.21 
-0.22 
-0.21 
-0.22-
-0.2A 
-0.23 
-0.2A 
-0.27 
-0.28 
-0.28 
-0.29 
-0.28 
-0.26 
-0.29 
-0.29 
-0.29 
-0.29 
-0.30 
-0.30 
-0.26 
-0.25 
-0.2A 
-0.2A 
-0.25 
-0.31 
-0.32 
-0.3A 
-0.53 
-0.32 
-0.53 
-0.35 

INCI^^ON 
I deg 

0.8 
0.8 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.7 
0.7 
0.7 
0.7 
0.7 
0.7 
0.7 
0. • 
0.7 
0. 7 
0.7 

0.9 
1.0 
0.8 
0.8 
0.6 
1.! 
1.0 
1.0 
1.2 
1.1 
1.5 
0.8 
1.1 
1.2 
0.9 
1.2 
1.3 
1.7 
1.0 
1. 6 
1.6 
I . I? 

1.8 

f 
1.9 



CPTLi; L-1, ll-ia-91 lb:ll PHGE 

% 'TH DEPTH TIP RESISTANCE CORRECTEI' TIP LOCAL FRICTIOt^ FRICTION RATIO PORE PRESSURE P P RATIO DIFF P P RATIO I^ICLINATIO^ 
'ters feet Qc tsf at tsf Fs tsf Fs/'Tc i P'w psi Pw/Qc < (PH-Pf.)/Qc * I deg 

7.05 23. i 176 176 1.77 0.99 -2.1 -0.06 -0.38 1.8 
7.10 23.3 165 165 1.63 0.98 -1.8 -0.08 -0.40 1.9 
7.15 23.5 148 148 1.43 0.97 -1.9 -0.09 -0.46 2.3 
7.20 23.fc 147 147 1.35 0.92 -1.5 -0.07 -0.45 2.3 
7.25 23.6 141 141 1.33 0.95 -1.4 -0.07 -0.47 2.1 
7.30 23.9 139 139 1.30 0.94 -1.3 -0,07 -0.47 1.3 
7.35 24.1 135 133 1.20 0.90 -1.0 -0.06 -0.48 1.7 
7.40 24.3 129 129 1.22 0.95 -0.9 -0.05 -0.49 2.3 
7.45 24.4 143 143 1.30 0.91 -0.6 -0.03 -0.43 2.9 
7.50 24.6 135 135 1.40 1.04 -0.3 -0.02 -0.45 2.7 
7.55 24.8 126 126 1.37 1.09 -0.1 -0.01 -0.47 3.0 
7.60 24.9 113 113 1.14 1.01 0.1 0.01 -0.51 1.9 
7.65 25.1 117 117 1.24 1.06 0.4 0.03 -0.48 2.4 
7.70 25.3 112 112 1.31 1.18 1.8 0.12 -0.42 2.3 
7.75 25.4 122 122' 1.37 1.12 2.3 0.14 -0.36 2.4 
7.80 25.6 148 148 1.49 1.00 3.0 0.15 -0.27 2.4 
7.85 25.8 162 162 1.60 0.99 3.3 0.14 -0.23 2.4 
7.90 25.9 166 168 1.69 1.01 3.6 0.15 -0.22 2.4 
7.95 26.1 164 164 1.67 1.02' 4.0 0.16 -0.20 2.5 
8.00 26.2 161 161 1.52 0.95 4.1 0.18 -0.21 2.5 
8.05 26.4 160 160 1.45 0.90 4.4 0.20 -0.20 --b r 

|.10 26.6 164 164 1.52 0.93 4.8 0.21 -0.13 2.5 
His 26.7 171 171 1.64 0.96 5.4 0.23 -0.15 2.5 
8.20 26.9 176 177 1.75 0.99 5.7 0.23 -0.14 2.5 
8.25 27.1 189 189 1.79 0.95 6.0 0.23 -0.12 2.5 
8.30 27.2 190 191 1.82 0.95 6.3 0.24 -0.11 2.5 
8.35 27.4 202 203 1.84 0.91 6.7 0.24 -0.09 2.5 
8.40 27.6 211 211 1.96 0.93 7.0 0.24 -0.08 2.5 
8.45 27.7 216 216 2.04 0.95 7.3 0.25 -0.07 2.6 
8.50 27.9 215 215 2.16 1.00 7.6 0.25. -0.06 2.6 
8.55 28.1 214 214 2.09 0.98 8.0 0.27 -0.05 2.6 
8.60 28.2 208 208 1.79 0.86 8.0 0.28 -0.06 2.6 
6.65 28.4 205 205 1.97 0.96 8.1 0.28 -0.06 2.6 
8.70 28.5 194 194 1.9^ 1.00 6.7 0.25 -0.11 2.7 
8.75 28.7 175 175 1.89 1.08 7.0 0.29 -0.12 3.0 
6.80 28.9 163 165 1.70 1.04 7.3 0.32 -0.11 c 
8.65 29.0 160 160 1.63 1.02 7.7 0.35 -0.10 3.1 
8.90 180 181 1.76 0.98 8.2 0.33 -0.07 3.2 
8.95 29.4 193 193 1.92 1.00 8.6 0.32 -0.06 5.2 
9.00 29.5 186 186 1.88 1.01 6.6 0.34 -0.06 3.1 
9.05 29.7 175 176 1.69 0.96 8.8 0.36 -0.06 3.2 
9.10 29.9 171 172 1.63 0.95 9.0 0.38 -0.06 7 7 
9.15 30.0 163 164 1.60 0.98 9.3 0.41 -0.05 3.1 
9.20 30.2 167 167 1.62 0.97 9.4 0.40 -0.05 3. 
9.25 30.3 173 173 1.70 0.98 9,9 0.40 -0.04 3.4 
9.30 30.5 177 177 1.87 1.06 9.8 0.40 -0.03 3. 

^9.35 30.7 187 188 1.94 1.03. 10.2 0.39 -0.0c' 3.5 
^3.40 30.8 179 179 1.96 1.09 10.1 0.41 -0.02 Ji. b 
9.45 31.0 170 170 2.00 1.18 9.4 0.40 -0.06 3.7 
9.50 31.2 175 175 1.90 1.08 7.4 0.31 -0.14 3.6 



PTLl : L -13 m • 11-18-91 18:11 PAGE 5 

DE'TH DEPTH TIP RESISTANCE CORRECTET' TIP LOCAL FRICTiaJ FRICTION RATIO PORE PRESSURE P P RATIO DIF P P RATIO INCL^^ 
leters feet Qc tsf Qt tsf Fs tsf Fs/Qc X Pw psi Pw/Qc X (Pw-Ph)/Qc X I deg 

9.55 31.3 179 179 1.74 0.97 4.4 0.16 -0.26 3.7 
31.5 169 :89 1.44 0.76 2.1 0.08 -0.34 3.7 

9.&5 31.7 197 197 1.71 0.87 1.2 0.04 -0.36 3.7 
9.70 31.3 207 207 2.03 0.98 3.6 0.12 -0.2'6 3.6 
9.75 32.0 199 199 2.24 1.13 2.5 0.09 -0.32 3.6 
9.60 32.2 172 172 2.12 1.24 2.7 0.11 -0.36 3.9 
9.85 32.3 151 151 1.89 1.25 3.3 0.16 -0.36 4.0 
9.90 32.5 149 149 1.49 1.00 3.3 0.16 -0.39 3.9 
9.95 32'. 6 156 156 1.32 0.84 1.8 0.08 -0.45 3.9 

10.00 32.8 166 166 1.16 0.71 0.3 0.01 -0.49 4.0 
10.05 33.0 166 166 1.32 0.80 -0.8 -0.03 -0.54 4.0 
10. le 33.1 145 145 1.39 0.96 -1.0 -0.05 -0.63 4.0 
10.15 33.5 113 113 1.18 1.04 -0.5 -0.03 -0.78 4.0 
10.20 33.5 68 66 0.97 1.10 -0.2 -0.01 -0.99 4.0 
10.25 33.6 68 66 0.69 1.02' 0.2 0.02' -1.25 4.0 
10.50 33.8 49 49 0.52 1.07 0.8 0.11 -1.65 4.0 
10.35 34.0 39 39 0.32 0.83 0.8 0.14 -2.10 4.0 
10.90 34.1 34 34 0.15 e.Vt -0.1 -0.03 -2.57 4.2 
10.45 34.3 42 42 1.54 3.67 -0.6 -0.14 -2.24 4.2 
10.50 34.4 35 85 1.59 1.87 0.3 0.02' -1.01 4.6 
10.55 34.6 30 30 0.99 3.26 5.7 1.36 -1.57 
10.60 34.3 12 12 0.57 4.96 13.9 6.71 0.93 ik 
10.65 34.9 12 12 •} 7 17.2 10.38 2.80 w 
10.70 35.1 10 10 7 7 18.3 13.02 4.06 4.7 

WRITE NUMBER OF RODS USED 

3 



C o n o cr- o 

# 
Oper'-ator iCPL^IN SELLS 
On Site Loc:L-l3 
Hole No. 1 
Tot. Unit Wt. (avg) : 150 pcf 

CPT Date ;11-16-91 lb:11 
Cone Used :3bL 
Water table (meters) ; l.£ 

DEPTH Qc (avg) Fs lave) Rf (avg> SI6V' SOIL BEHAVIOUR TVPE Eq - Dr PHI SPT SPT CSR 

(•eters) (feet) (tsf) (tsf) (») (tsf) (%) deg. N Ni 

0.E5 0.62 0.60 0.01 1.75. 0.03 undefined IJNDFKD UNDFD UDF LIDF UNDF 

0.50 1,64 0.60 0.02 3.67 0.06 undefined :JNDFHD UNDFD LDF UDF UNDF 

0.75 2,46 0.60 0.03 5.00 0.15 undefined UNDFND UNDFD UDF UDF IJNDF 

1.00 
1.25 

3.26 6.60 0.24 2.75 0.22 silty clay to clay UHDFND UNDFD 6 12 UNDP 1.00 
1.25 4.10 171.60 1.33 1.06 0.28 sand )60 >48 >50 >0.5 

1.50 4.62 144.80 1.54 1.06 0.32 sand to silty sand >60 46-48 35 150 10.5 

1.75 5.74 125.20 1.12 0.60 0.36 sand to silty sand 60-60 46-46 50 >50 10.5 

2.00 6.56 166.60 1.43 0.85 sand >60 46-46 32 >50 >0.5 

2.25 7.26 247.60 2.17 0.67 0. <10 sand >60 >48 47 >50 >0.5 

2.50 6.20 160.00 1.73 0.66 0.46 sand ;60 46-48 34 )50 >0.5 

2.75 6.02 106.20 0.65 0.68 0.50 sand to silty sand 70-60 44-46 26 37 >0.5 

3.00 6.64 63.60 0.66 1.02' 0.5H sand to silty sand 70-80 42-44 20 23 .30 

3.25 10.66 121.60 1.23 1.01 0.57 sand to silty sand 60-60 44-46 26 36 >0.5 

3.50 11,46 124.40 1.12 0.60 0.61 sand to silty sand 80-60 44-46 30 36 >0.5 

3.75 12.30 253.60 2.31 0.61 0.64 sand >60 46-46 46 >50 >0.5 

4.00 13.12 301.00 J. b6 1.22 0.68 sand )60 46-46 >50 >50 >0.5 

4.25 13.64 375.20 5.13 1.37 0.72 sand >60 46-46 >50 >50 >0.5 

^4.50 14.76 356.00 4.63 1.37 0.75 sand )60 46-46 >50 >50 10.5 

M^.75 15.56 260.20 2.42 0.63 0.76 sand 160 46-43 50 >50 >0.5 

5.00 16.40 166.40 1.63 0.67 0.62 sand 80-60 44-46 38 45 >0.5 

5.25 17.22 387.40 4.86 1.26 0.66 sand >60 46-46 >50 >50 >0.5 

5.50 16.04 445.20 5.24 1.13 0.86 sand )60 46-48 >50 >50 10.5 

5.75 16.36 376.40 4.c'2 1.12 0.63 sand >90 46-48 >50 150 >0.5 

6.00 16.66 301.00 4.05 1.35 0.97 sand >60 44-'f& 150 >50 10.5 

6.25 20.51 £77.60 2.87 1.04 1.00 sand >60 44-46 >50 >50 >0.5 

6.50 21,33 276.20 2.65 0.66 1.04 sand 160 44-46 150 150 >0.5 

6.75 22.15 260.80 2.60 1.00 1.07 sand >60 44-46 >50 >50 ' >0.5 

7.00 22.67 210.60 1.67 0,63 1.11 sand 80-60 42-44 40 36 >0.5 

7.25 23,76 155.60 1.50 0.66 1.15 sand 70-60 42-44 30 28 

7.50 24,61 135.60 1.28 0.65 1.16 sand to silty sand 70-60 40-42' 33 30 .34 

7.75 25,43 116.00 1.26 1.06 1.22 sand to silty sand 60-70 40-42 26 26 .26 

6.00 26.25 160.60 1.56 0.66 1.25 sand 70-60 42-44 31 28 .30 

6.25 27,07 172.00 1.63 0.65 i.i-s sand 70-60 42-^4 33 26 

6,50 27.66 206.60 1.66 0.65 1.35 sand 80-60 42-44 40 uJ .46 

3,75 26.71 166.20 1.64 0.67 1.36 sand 80-60 42-44 36 33 .40 

6,00 26.53 176.40 1.76 1.01 1.40 sand 70-80 42-44 54 26 .32 

6.25 30.35 166.60 1.65 0.67 1.43 sand 70-80 40-42 33 27 .30 

6.50 31.17 177.60 1.63 1,06 1.47 sand 70-80 40-42 24 2B .2'. 

Dr -• fill sands (Jaiioikowski et al. 1635:) PHI - 1 Robertson and Caipanella 1633. CSR: Seed et al. 1683 - M=7.5 

Note; Fo>^ ioierpretatiori purposes the PtDTTtD CF'T PROFILE should be used with the TftBULftTED OUIPVT froi CF'TINTRl (v 5.04) a** 



C CD; 

0 0 0 c Xrtc. 

Opera t or- :CftLyiN SELLS On Site Loc:L-15 Page 

DEPTH Qc (avg) Fs (avg) Rf (avg) SIGV SOIL BEHAVIOUR TYPE Eq - Dr PHI SPT SPT CSR 
(leters) (feet) (tsf) (tsf) (*) (tsf) i%) deg. N N1 

8.75 31.98 184.20 1.63 0.84 1.51 sand 70-80 42-44 37 31 .34 
10. W 32.81 158.80 1.60 1.01 1.54 sand to silty sand 70-80 40-42 38 31 .35 
10.25 33.63 116.00 1.11 0.86 1.58 sand to silty sand 60-70 38-40 28 £2 .23 
10.50 3A.45 49.80 0.62 1.65 1.61 s ,:lty sand to sandy si it (40 34-36 16 15 .13 

Dr - fill sands (JaiiolkoMski et al, 1985) - Robertson and Caipaneila 1883 CSR; Seed et al. 1863 - M=7.5 

«« Note; For interpretation purposes the PLOTTED Cf'T PROFILE should be used with the TftBULPTED OLiTrtJT froi CP'TINTRl (v 3.04; •*« 

# 



Initial Baseline 
Qc Fs FH Inc 
-295 -2.01 -3.9 0.1 

File space: 227 n sounding 

Fl=Start F2=Baseline F3=Continue F4=Printer Off F10=DGS 

Dep 

Oc -0 

Fs -0.01 
'(• • • 'It' 

FH 0.0 
'( Ml' 

Inc 0.1 



FIELD ACTIVITY LOG SHEET 

Page of 
(conoco) 

Location: 

Site; 

'Jn": / Operators: 

, Town: 

^4(/s 

^ Start Time: l3/ O 

(L cT r fi 

End Time: fSQO 

State: 

c^: /_so 

Proj. Consultant: I an u. sJz. try Company: 

Date 
Start 
Time 

End 
Time Location File 

Cone 
Strat. Soil Water 

Mont. 
Well 

Depth 
(ft) 

Hole 
No. 

Reason for Stopping 
1. Tip Pressure 
2. Predetermined Depth 
3. Friction 
4. Inclination 
5. Hydraulic Pressure 

Grouting: 
F - Funnel 
T - Tubing 
D - Downhole Comments 

ll-lifl /j/r H/oo L-I<=l cPrl-ll 
Ctf»wpv^To«. i . 

6i*VV)W P(»ViN"-

/f )^3S L -/<? aPTn^l r e/fiy Ar 31,-L. 

1 



1 

m 
o 
Q. 

Ot 

o 

u. o. 
Si -» 

•i I I I I I 

^ 

u 
I I I I I I I I 1 

J->—I—I—>—I—I—I—I—r—I—I—I—I—I I I—I—I—I—I—I I I—I I I I—I r I I I—I—I—r—I—i—i i i 

(^33^) Hid30 



COIMOCO X IVJC 

Opera-t G r iCPLVIN 3E LLS OPT Date : 1 1 — ' 1&-9 1 14: 
On Site L- 0 w ! — 1 C: •0Gne Used :5E4 
J ob No. ; 1 <4 a 'c e r" t a D i e < feet ) > C •£'2 S 58.2. 
T ot . Unit Wt. ( avg) : 150 per 

DE?'-- 3c (avc: Fs !evg) Rf (av:) 3:GV' 5CiL BEHflVIC-UR T\TS Eq - Dr PHI SPT S'l 
•letsns) (feet) (tifi (tsf) \ .-{ (tsf) deg. K' tsf 

0.20 0.63 0. 06 7.60 0.04 undeficei UNDFtC- UNDFT' tSf UNDEFINET 
0.60 •i 0.00 -0.01 0.00 0.11 ijri-jefirei UfCPiD ijNE'FT' JDF iJNDEFINEr 
0.95 3- 0.43 0.15 34.67 0.16 undefiried LINDFKD U?®T) LiDF UNDEFINED 
l.S 4 10.17 0.1: 1.^0 0.23 clayey silt tc silty clay IJNDFND iJNDFE' C 

J . r 

1. wC 52.17 0.47 0.91 0.27 5:ity sard to sandy silt 60-70 42'-44 17 UNDE-:r€i' 
1.S5 b 116.33 0.91 0.76 0.32 SaMC to si it; sane 6i0-90 46-46 ;I'U :J.NDE,!^:NE:' 
£.15 7 il4.5« 0.87 0.76 0.36 sand to silty sand •50-90 ^-46 £7 UNDE'INED 
£.«5 3 179.00 l.££- 0.66 0.40 sand ;.90 46-46 34 A'DEFINEE 
LTz 9 1-39.00 1.5o 0.6£ 0.45 sand '90 46-4.6 3E Ul^DEFIie 
5.05 10 265.17 2.70 0.95 0.49 sand 190 > 4.5. •'50 ijNDEFINED 
5.3o 11 250.00 c. 65 1.06 0.53 sand 190 46-46 4.4 UNDEFIKED 
2.65 * C' -C 349.33 3.60 1.09 0.57 sand ;90 :46. >50. UNDEFINED 
2.95 • 3 £39.'00 £.50 1.05 0.62 sand •'90 46-46 46 UNDEFINE: 
s.£5. 14 £16.67 £.0- 0.93 0.66 sand )90 46-48 H2 UNDEFINED 
4.55 : j :3£. 33 i. JO 0.36 0.70. sand 30-90 44-46 •JND£,-INEL-
4.05 it- 199.00 1.79 0.90 0.75 sand ;90 44-46 36 LiNDEFINED 

in 17 £46.00 £.04 0.63 0.79 sen; >90 44-46 4/ :jNDEFIffi^ 
5.45 IE- £4£.t.7 1.-6 0. I'O' 0.63 sand >90 44-46 46 UNDEFlflp 
5.75 19 327.00. 3.16 0.97 0...S6 sand )90 46-46 >50 
b.05' se 406.=2 1.23 0.92 sand >90 46-46 >50 JNDEFi.NE 
9.40 £1 300.71 3.20 1.06 0.97 sand >90 44-46 •-50 ll^FlNEr 
9.70 ££ 157.33. 1.33 0.65 1.0: sand 70-60 42-44 30 UNDEFINED 
7.00. 70.67 0.91 1.29 1.06- silty sand to san-iy silt 50-60 36-40 23 LSOEFINED' 

7.25 £4 £19.86 £.'0£ 0.92 1.10 sane 30-90 44-46 42 iJNDEFINED 

7, SD £5. 163.67 1.34 0.79 1.15 sane 70-80 4£-44 32 UrOEFINEI' 

7.95 •10 £34.50 £. ££ 0.95 1.19 san-i 30-90 42-44 45 UNDEFINED 
6. £5 £7 349.00 4.6-3 t T" 

* • il«j sand '-90 44-46 >50 UNDEFINED 

3.55 £3 335.63 4.46 1 
a « 1.28 sand >90 44-46 •53 UNDEFINED 

S. 35 £9 318.63 4.4£ 1.39 1.32 sanci >90 44-46 >50 UNDEFINED' 

9.15 3C £«3.50 3.65 1.24 1.26 sand >90 44-46 >50 UNDEFINED 

9.45 31 353.83- 4.52 1.26 1.41 sane >90 44-46 >50 iJNDEFINEI-

9.75 3£ 411.00 5.37 1.31 1.45 sane >90 44-46 ;50 |J«)EFINEL' 

10.05 32 405.17 5.20 1.26 l.i'r sand >90 44-46 >50. UNDEFINED 

10.25 34 333.63 3.60 ' 4 ' ^ 1.54 sane >90 44-46 >50 iJNDEFINS 

10.65 7r £10.63 £.20 1.04 1.52 sand 60-90 42-44 40 LINDEFINED 

10.95 36 16.67 0.34 1.63 1.62 sandy silt tc clayey s:lt UNDFND L?®FD 7 1.6 

11. £5 7-7 ' 7 07 0.15 1.11 i I " « sandy silt to clayey silt UKDR® 'JNDFC C. i. 1 

ll.M 36 11.t7 -10922.55 -93621.6-4 ' - ( undefined 'JM'FNi: iJNCfE' L^F U7^DE"^:NED 

->v. _ 
to 1 flli iancs (Jasiolkc i^ski el di. 1985; (I - Rod?;-:5or. and CaQpansll? 1:62 So: Kk= 10 

/•« ?>iOv€ : For r.ierpreta^iori pc'poses tne PLOT-ED CPT st.oelc be :j5ed witb the TABILPTEI' dHTUT froi CP* •I^'TR1 3.04i^^ 



COrMOCO IMC 

ierator :CftLVIN SELLS Ur. Sits Luc:L-iS F'aga No. -2 

DEPTH 3c iavg; Fs iavg) Rf iavg) SISV SOIL SEHAVIOUR TYFE Eg - D>' PHI SFT 3:: 
I '.leters) ifeat) (tsf; (tsf) «) (tsf) (;) deg. \ ^5f 

Di" - H11 saPids (Jaiiclhowsiii ?t ai. IRF,:; PHI - RoPertsun anc Oaipanella 1983 Sa: Nk= lO 

«« Note: Per interpretatio' purposes the PLDTTED CP'T PROFILE should be used with the T.PSULPTEi: OLrTPLiT frot CP'rVTRl iv 3.04) «*« 

# 



1 
j SOUNDING DOTfi IN FILE CPTLi9. 

^ JPERPTOR : COLVIN SELLS 

CONE ID : 364 

Conoco, Inc, 

11-18-91 14:23 

LOCftTIDN : L-19 

JOB No.- : 1 

DEPTH CEPTH TIP RESISTflfJCt CORRECTED TIP LOCAL rR!C^IO,N FRICTION R.ATIC 
leters feet Qc t£f Q: isf Fs tsf rs/Qc X 

0.05 0.2 3 3 0.04 1.33 
0.10 0.3 0 0 0. 12 A 

0.13 0.5 c •j> 0.10 5.00 
0.20 0.7 0 8 0.10 
0.25 0.6 0 8 8.02 7 
0.30 1.0 0 0 0.00 7 
0.S 1.1 0 0 -0.01 7 

0,40 1.3 0 0 -0.01 1 

0.45 1.5 0 0 -0.01 7 

0.50 1.6 0 0 -0.0! 7 

0.55 1.8 8 8 -0.8: 1 

0.60 2.0 0 0 0.0! 7 

0.65 2.1 0 8 0.01 
0.70 2.5 0 0 -8.01 
0.75 2.5 0 0 -0.09 
0.60 2.6 i i 0.45 45.00 
0.B5 2.6 e c 0.40 8.00 
8.90 3,0 ""ii -i" 8.22- -11.00 
0.95 3.1 -i -1 0.86 -6.. 00 
1.00 3.3 3 0.06 2.00 
1.05 3.4 0 8 0.09 7 
1.10 3.6 * 1 -0.03 -3.00 
1.15 3.6 0 8 0.25 7 
i.20 3.9 16 16 0.29 1.61 
1.25 4.1 41 41 8.38 0.93 
1.30 4.3 36 36 0.38 1.06 
1.35 4.4 35 35 0.37 1.06 
1.40 4.6 38 38 0.40 1.05 
1.45 4.8 46 46 0.51 1.11 
1.50 4.9 69 69 8.5! 0.74 
1.55 5.1 89 89 8.67 0.75 
1.60 5.2 106 106 0.85 0.78 
1.65 5.4 113 113 0.89 0.79 
1.70 5.6 117 117 0.92 0.79 
1.75 5.7 122 122 0.95 0.78 
1.80 5.9 124 124 0.95 0.77 
1.85 t.l 116 116 0.91 0.78 
1.90 6.2 111 Hi 0.68 0.79 
1.95 6.4 109 109 0.82 0.75 
2.00 6.6 109 189 0.80 0.73 

0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
8.0 
0.1 
0.0 
0.0 
0.0 
0.0 
C.0 
0.0 
0.0 
0.0 
0.1 
0.1 
0.2 
0.0 
0.1 
e.i 
0.1 
0.0 
0.0 
0.1 

-0.3 
0.0 
0.1 
0.0 
0.0 
0. C 
0.3 
0.'* 
0.0 
0." 
0.7 
0.e 
1.0 
1.e 

0.84 

0.3A 

0.00 
0.14 

-0.36 
-1.44 
0.00 

7 
0.78 

7 
0.00 
0.00 
0.K 

-0.06 
0.00 
0.02 
0.00 
0.00 
0.01 
0.02 
0.02 
0.04 
0.03 
0.04 
0.05 
0.87 
0.07 

0.24 0.1 
0.2 

e.3b 0.0 
7 0.8 

0.1 
7 0.8 
7 0.8 
') 8.8 

0.8 
0.8 •' 8.3 

7 

7 
8.2 

7 
n 

8.00 1.2 
0.14 0.1 

-8.36 0.1 
-1.44 0.1 
8.80 0.8 

7 0.0 
0.72 0.1 

7 0.1 
8.00 0.1 
0.80 0.1 
0.02 0.0 

-0.06 8.0 
0.00 0.0 
0.02 0.0 
0.00 0.0 
0.00 0.0 
0.01 0.0 
0.82 8.0 
0.02 0.0 
0.04 0.0 
0.03 0.0 
0.04 0.0 
0.05 
0.06 M 
0.05 



CPTL19 : L-19 : 11-16-91 14:£3 PAGE 

I 
leters feet 

m 

DEPTH TIP RESISTANCE CORRECTED TIP UXAL FRICTION FRICTION RfiTIO TORE PRESSURE P P RATIO DIFF P P RfiTIO 

2.05 
2.10 
2.15 
2.20 
2.25 
2.30 
2.35 
2.40 
2.45 
2.50 
2.55 
2.S0 
2.D5 
2.70 
2.75 
2.00 
2.85 
2.90 
2.95 
3.00 
3.05 

10 
15 

3.20 
3.25 
3.30 
3.35 
3.40 
3.45 
3.50 
3.55 
3.80 
3.65 
3.70 
3.75 
3.80 
3.65 
3.90 
3.95 
4.00 
4.05 
4.10 
4.15 
4.20 
4.25 
4.30 
,4.35 

.40. 
4.45 
4.50 

6.7 
8.9 
7.: 
7.2 
7.4 
7.5 
7.7 
7.9 
8.0 
8.2 
6.4 
b. j 

6.7 
8.9 
9.0 
9.2 
9.4 
9.5 
9.7 
9.8 

10.0 
10.2 
10.3 
10.5 
10.7 
10.6 
11.0 
11.2 
11.3 
11.5 
11.6 
11.8 
12.0 
12.1 
12.3 
12.5 
12.6 
12.6 
13.0 
13.1 
13.3 
13.5 
13.6 
13.8 
13.9 
14.1 
14.3 
14.« 
14.6 
14.8 

tsf 5t tsf Fs tjf Fs/Qc % PH psi Pw/Qc % (F'H-P'h)/Qc * I deg 

115 115 0.82 0.71 1.0 0.06 0.04 0.0 
119 119 0.91 0.76 1.2 0.07 0.05 0.0 
124 124 0.97 0.76 1.3 0.08 0.05 0.0 
134 134 1.00 0.75 1.3 0.07 0.04 0.0 
156 156 1.06 0.66 1.3 0.06 0.03 0.0 
191 191 1.26 0.66 1.4 0.05 8.03 0.0 
203 203 1.21 0.60 1.6 0.06 0.03 0.0 
199 199 1.39 0.70 1.6 0.06 0.03 0.0 
191 191 1.43 0.75 1.2 0.05 0.01 0.0 
176 176 0.86. • t J 0.05 0.02 0.0 
161 •61 1.47 0.81 « C 0.06 0.02 0.0 
170 170 1.35 0.79 1.6 0.07 0.82 0.0 
181 181 1.55 0.86 2 , ' 0.07 8.02' 0.0 
211 211 1.67 0.79 1.8 0.06 0.82 0.0 
213 213 1.74 0.82' 1.9 0.06 0.82- 0.0 
226 226. 1.75 0.77 1.: 0.06 8.02 0.0 

0.0 255 253 1.91 0.75 1.9 0.05 0.01 
0.0 
0.0 

290 290 C.J/ 0.62 2.0 0, 05 0.01 0.'0 
318 316 £.96 0.93 1.9 0.04 0.01 0.0 
316 
308 

316 3.60 1.14 1.6 0.04 -0.00 0.0 316 
308 308 3.63 1.16 1.2 0.03 -0.01 0.0 
277 277 3.53 1.27 i.e 0.0O -8.02 0.0 
241 241 3.11 1.29 0.7 0.02 -0.03 0.0 
215 215 £.36 1.1! 0.6 0.02 -0.04 0.1 
22-9 229 2.26. 0.99 0.9 0.05 -0.03 0.1 
259 259 2.50 0.97 0.8 0.02 -0.04 0.1 
279 279 2.13 0.76 0.03 -9.03 f.: 
325 325 2.74 0.84 1.5 0.03 -0.02 0.1 
369 369 3.73 0.96 t ? 

. • w' 0.02 -0.02 0.1 
396 396 4.64 1.17 1.2 0.02 -0.82 0.1 
362 362 4.46 1.23 -0.5 -0.01 -0.05 0.1 
326 ?^6 3.73 1.14 -2.5 -«.06. -0.11 0.1 
298 296 3.51 1.18 -3.3 -9.08 -0.14 0. 1 
272 272 3.26 1.20 -3.1 -0.06 -0.15 9.! 
245 245 2.90 1.13 -2.8 -0.08 -0.16 0. 1 
234 234 £.66 1.14 -c. 6 -0.08 -0.17 0. 1 
227 227 2.35 1.04 -2.3 -0.07 -0.16 0. 1 
223 223 1.94 0.B7 -2.1 -0.97 -0.16 0. 1 
233 £33 1.89 0.81 -2.0 -0.06 -0.15 0. i 
244 244 2.05 0.84 -1.7 -0.05 -0.14 0. 1 
232 £32 2.1: 0.91 -1.5 -0.05 -0.14 0.1 
222 222 2.09 0.9H -1.4 -0.05 -0.15 0.2 
215 215 £.06 0.96 -I.l -0.04 -0.15 0.1 
203 203 2.01 0.99 -1.1 -0.04 -0.16 0. 1 
196 196 1.91 0.97 -9.9 -0.03 -0.16 0.1 
190 190 1.87 2.98 -0.7 -0.03 -0.16 0.1 
181 161 1.42 0.76 -0.6 -0.02 -0.17 0.1 
171 171 1.33 0.78 -0.4 -0.02' -0.17 0.1 
165 165 1.31 0.79 0.2 0.01 -0.15 0.2 
181 181 1.57 0.87 0.7 0.03 -0. 2 0.2 



CPTL19 L-19 ii-ia-91 i^:a: PftGE 

DEPTH DEPTH TIP RESISTANCE CORRECTED TIP LOCAL FRICTION FRICTION RATIO PORE PRESSURE P P RATID DIFF P P RATIO 
•?;ers feet Qc tsf iit tsf Fs tsf Fs/Qc Pv psi Pw/Qc (Pw-P'h; /Qc S 

IfCLI 
T 

ION 
ctg 

4.55 14.9 286 286 1.86 0.90 1.0 0.05 -0.18 0.2 
4.68 15.1 284 284 2.00 8.96 ( 7 0.85 -0.89 0.2 
4.65 15.3 160 130. 1.69 1.05 1.3 0.05 -8.11 8.2 
4.70 15.4 175 !75' l.Si 8.94 1.5 0.85 -8.11 0.2 
4.75 15.0 193 193 1.63 0.8i •. C 

.. J 0.06 -8.18 0.2 
4.08 15.7 211 211 1.7^ 0.S2 . • w 0.86 -0.88 0.2 
4.85 15.9 231 231 1.53 8.79 2.0 0.06 -0.07 0.2 
4.98 16.1 252 Of-O 2.05 0.61 2.3 0.07 -8.86 0.2 
4.95 16.0 267 267 !• Jrl 8.67 C 

ll. J 0.07 -8.85 0.2 
5.00 16.4 254 254 2.23 0.86 £.6 0.08 -8.05 0.2 
5.05 16.6 236 236 1.97 0.63 2.9 0.09 -8.85 0.2 
5.10 16.7 237 237 1.64 e.76 3.1 0.89 -0.05 0.2 
5.15 16.9 220 230. 1.61 8.79 3.3 0. 10 -8.84 0.2 
5.00 17.1 226 226 1 ( / > 8.76 3.5 0,11 -0.04 0.2 
5.25 17.2 22f. 22? 1.73 0.77 3.6 0.12 -0.03 0.2 
5.30 17.'- 233 233 1.60 0.69 7 C 0.12 -8.03 0.2 
5.55 17.6 243 243 1.50 0.62 7 & 0.12 -0.03 0.2 
5.40 17.7 269 269 1.67 0.70 0,11 -0.02 0.1 
5.45 17.9 258 256 2. i.9 0.6i 3.9 0.11 -0.03 0.2 
5.50 16.0 269 269 2.54 0.67 4.3 0,12 H3.02 0.^ 
5.55 16.2 282 2.52 2.56 8.91 4." 0.12 -8..e.i 
5.68 18.4 314 314 2.66 8.65 4.9 0,11 -8.01 m 
5.65 16.5 337 337 3.16 0.94 5.2 0.II -0.80 W 
5.70 18.7 371 371 3.63 1.83 5.5 0.11 8.08 0." 
5.75 18.9 369 389 4.43 1.14 5.9 0.11 8.81 8.i 

5.80 19.0 397 397 4.64 1.17 6.0 0.11 8.81 0.4 

5.65 19.2 405 485 4.64 ;.20 6.3 0.11 0.81 0.i 

5.98 19.4 419 419 5.10 1.22' 6.6 0.11 0.01 0.4 

5.95 19.5 423 423 5.33 1.26 6.5 0.11 8.81 0.5 
6.08 19.7 484 404 5.16 1.28 9.7 0.12 0.01 0.5 
6.05 19.8 393 393 4. .54 1.23 6.6 0,12 0.01 0.5 
6.10 20.0 ,362 362 4.56 1.19 6.5 0,12 0.01 0.4 

6.15 28.2 364 364 4.29 1.16 6.4 0.13 0.01 0.7 

6.28 20.3 32? 327 3.89 1.19 6.4 0.14 0.00 0.9 

6.25 20.5 291 291 3.15 1.03 6.2 0.15 -0.08 0.5 

6.38 28.7 267 267 2.59 0.97 6.3 0.17 -0.00 1.5 

6.35 20.6 245 245 2.16 0.69 6.3 0.19 -0.00 0.2 

6.48 21.0 22-9 229 [Jk 0.^9 9.0 0.19 -0.01 0.2 

6.45 21.2 283 283 1* bw 0.60 6.3 0.22 -0.01 1 • ^ 

6.50 21.3 180 188 1.46 0.62 5.3 0.21 H0..05. 0.9 

6.55 21.5 159 159 1.35 8.65 5.7 0.26 -0.04 1 7 

6.60 21.7 140 140 1.21 0.66 3.6 0.30 -0.05 2,; 

6.65 21.8 140 140 1.20 0.66 5.9 0.30 -8.05 2.7 

6.70 22.8 122 • 
- uu 

1 • C' 0.92 9.2 0.37 H0.04 3. 2 

6.75 22.1 92 92 1.01 1.10 9. 3 0.49 -0.05 

6.88 22.3 70 70 0.90 1.29 6.0 0.65 -0.06 1.7 

6.65 22.5 56 56 0.79 i.4i 6.3 0.61 -0.10 n 
6.90 22.6 53 53 0.77 1.45 9.7 0.9: -0.07 

6.95 22.6 56 56 0.89 1.53 7.2 0.89 -0.01 1.4 

7.08 23.8 95 95 1.09 1. 1J 7.9 0.56 0.02 4.1 



Ct'TL19 : L-19 i 
DEPTH DEP'H TIC' RESISTfiNC 

' leters rest (ic tsf 

; 7.05 £3.1 167 
! 7.10 £3.3 £4£ 

7. lo £3. j £30 
7. £0 £3.5 £37 
7. £5 £3.S ££5 
7.30 £3.9 m 

7.40 £4.3 £05 
: 7.45 £4.4 16£ 

7.50 £4.6 175 
7.55 £4.6 163 
7.60 £4.9 145 
7.65 £5.1 14£ 
7.70 £5.3 154 
7.75 £5.4 165 
7.80 £5.6 £19 
7.65 £5.S £i:, 
7,90 

£6.1 

«: 

c:l 
334 

8.00 £6.£ 345 
i.05 £6.4 :£;2 
.10 £t..6 350 

6.15 £6.7 £56 
3.£'0 £6.9 348 
0. CJ c , i SI S 

8.30 £7.£ 366 
8.35 £7.4 357 
6.40 £7.6 309 
S.45 £7.7 £66 
8.50 £7.9 325 
8.55 £6.1 36£ 
6.60 28.£ 346 
8.65 £8.4 3£0 
0. r0 £8.j 316 

I 3.75 £8.7 307 
I 3.80 £8.9 3£3 

6.85 £9.0 £•99 
•, 6.90 £9.£ 2b£ 
i 6.95 £9.4 £71 

9.00 29.5 £68 
9.05 £9.7 306 

I 9. 10 29.9 316 
9.15 30.0 313 
9.20 30.2 347 

j '.£5 30.3 3^7 
k9.30 30.5 

3 

30.7 35c. 
9.40 30.8 353 
9.45 31.0 331 
9.50 31.2 382 

• ii-ie-91 14:c;3 PAGE 4 

3 TIP L-m FRICTION "R.'CTION RATIO PORE PRESaiRE P P Rfi'10 DIFF P P RATIO INClINATIt 
tsf Fs tsf Fs/Qc 1- Pw psi Pvt/Qc % iPv-Phl/Qc 3i i deg 

187 1.70 0.91 7.5 0.29 0.00 4.0 
£4£' 1.32 0.75. 7.7 0.23 0.01 

» • V 

* f* 

£50 £.25 0.96 7.6 0.24 0.01 
>J» C 

£.£ 
£37 £.47 1.04 7.4 0.22 -0.01 1.0 
££•5 £'. £6 1.00 7.6 0.24 -0.0« 1.0 
£06 £.00 0.97 7.8 0.27 0.00 l.C 
c.:i: 1.67 0.79 7.9 0.27 0.00 1.0 
£05 1.76 0.87 6.1 0.28 0.01 1.0 
132 1. J1 0.33 7.2 0.26 -0.03 1.0 
1 -rc 
A I J 1.34 0.77 7.; 0.31 --0.02 1.0 
163 1.17 0.72 7.7 0.34 -0.02 1.0 
145 • ' 1 

^1.1 0.77 7.8 0.3:9 -0.02 ' _ 1 

14£ 4 4 Z' 
it Jk'^ 0.79 S.1 0.41 -0.01 ; _ 

i5i • -T 0.80 6.4 0.3? 0.0C 1 • -

135 1.-9 0.81 8.8 0.3.4 0.02 
£19 1.9! 0.67 9.1 0.30 0.';£ 
£44 lit U.1 e.-i r -1 

"• C 0.27 0.02 i. w 
£71 £.70 1,00 9.4 0.25 0.02 
334 3.79 * < T 

^ . w' 9. j 0.20 0.01 1 • 

345 4.64 1.3.4 9.4 0.£0 0.01 1 ^ 7 

3££ ',.45 1.38 9.1 0.20 0.01 1.3 
350 4.59 1.31 8.1 0.17 -0.0£ 1.3 
356. 4.73 1.33 6.1 6.12 -0.06 1 7 

346 4.50 1.29 5.9 0.12 -0.06 1 7 
t » u 

373 4.88 1.31 5.6 0.11 -0.07 i. W-

366 5.49 1.42 4.7 0.09 -0.08 1.4 
337 4.52 1.34 4.5 0.10 -0. T3 1.5 
309 4.09 1.32 4.8 0.11 -0.11 
296. 3.76 1.28 6.0 0.15 -0.08 1. 
325. 4.12 1.27 5.9 0.13 -0.08 s 
362 4.74 1.31 5.1 0.10 -0.09 1.5 
548 5.12 1.47 4.9 0. 10 
320 4.76 1.49 5.2 0.12 -0.10 - T 

316 4.33 1.37 5.0 0.11 -0.11 1.9 
307 4.09 .• 4.6 0.11 -0.12 
323 4.14 1.26 3.7 0.06 -0.14 :• 
£99 4.09 1.37 3.6 0.09 -0.15 ' c 
£•62 3.65 1.47 3.8 0.10 -0.17 T 

271 3.23 1.19 3.5 0.09 -0.18 ; 
288 3.33 1.16 2.7 0.07 -0.19 1.5 
306. 3.56 1.16 £. 3 0.05 -0.19 S 
316 3.61 1.21 p 7 0.05 -0.16 i . Z' 
318 4.10 1.29 £.£ 0.05 -0.19 1. b 
347 4.52 1.30 £.£ 0.05 -0.17 :i 
5^ f 5.0£' 1.45 1.6 e.04 -0. IS 3.0 
352 4.92 1.40 £.0 0.04 -0.18 1 . ! 
358 4.73 1.3£' i.7 0.03 -0.18 £.0 
356 3.86 1.08 0.9 0.02 -0.£'0 
361 4.07 i 4 7 0.5 0.01 -0.21 £.0 
382 4.3£' 1.13 1.2 0.02 -0.18 1.9 



CPTL19 

••S'TH DEC'TH 
iet»rs feet 

L-19 

TIP RESISTftNCE 
Qc tsf 

11-13-91 14:33 PPGE 

# 
CCRRECTEi; TIP 

Qt tsf 
LCCfiL FRICTION' "RI 

Fs tsf 
:TI0N F^(TIC PRESa!F£ 

Fs/Qc i psi 
P P ftf:TIQ CIFF P P RfiTIC INCLINftTICN 
?vt/Qc i (pK-Ph)/ac i I dsg 

9.55 31.3 405 405 4.65 1.20 1.0 6.62 -6.18 1.9 
i,e 
r.8 
1.9 

9.S0 31.5 412 432 5.57 1.29 0.5 0.61 -G.16 
1.9 
i,e 
r.8 
1.9 

9.65 31.7 432 432 5.95 1.38 0.2 0.00 -6.18 

1.9 
i,e 
r.8 
1.9 

?."0 31.S 414 414 5.97 1.44 0.6 0.00 -6.19 

1.9 
i,e 
r.8 
1.9 

9.75 33.0 401 401 5.50 1.37 -0.2 -0.66 -0.21 2.0 
9.80 32.2 40.1 i01 5.33 1.25 -6.i -0.01 -0.2: £.0 
9.85 32.3 4.' S 415 5.25 1.27 -0.9 -0.02 -0.22 2.0 
9.90 32.5 413 413 J. 1.26 «« J -0.63. -0.23 1. Q 

9.95 32.6 401 401 r ...C| 1.57 -i.e -0.0.4 -0.24 L. -i 
10.00 32.8 403 406 5.15 1.27 -C. t -6.05 -•0.25 
10.05 35.0 3^3 393 5.03 1.28 -3.9 -0.07 -0.29 1.5 
10.10 ow.; c / I 371 4.51 1.22 -J. 1 -0. 10 -0.33. 7 1 

10.15 33:. 3 341 341 4.35 ( 
*. • &.U' 

_c ^ -0.21 -6.36 :• : 
10.20 33.5 33G 330 3.88 1.15 _c r 12 -0.35 1.0 
10.25 33.6 311 31! 3.67 1.16 -5.8 -0.13 -0.41 C( 3. 

10,30 33.2 313 316 3.60 * 17 
1.. ̂ -5.8 -0.13 -0.40 

10.35 3A.C 332 332 2.82 0.85 -6.0 -0.13 -0.29 
10.40 34.1 329 529 2.97 0.96 -6.2 -0.14 -0.40 c. 3 
10,45 34.3 305 365 £.69 0.95 -6.1 -0. -0.43 
10.50 34.4 257 257 2.28 0.8= -C.2 -0.1^ -0.52 
10,55 34.6 192 192 1.£.7 0.?-' -6.1 -0.23 -0.69 n 10.80 34.8 120 128 1.72 1. .;-4 -6.38 -1.06 
10.85 34.9 54 54 1.4i £.67 -b. 4 -0.85 -2.52 C« a 

10.70 35.1 28 26 C.93 3.39 -b, 3 -1.82 -4.56 u* J 

10.75 55.3 20 20 0.46 2.36 -t. 3; -2.1I.1 -6.79 C. " 

10.80 35.4 19 10 0.19 1.06 -5.6 -2.20 -7.02 
10.85 55.6 16 16 0.14 6.88 -4.9 -£•.£•0 -7.97 7. 7 

lit yj 

10.90 35.8 15 15 0.15 1.06 -•i.C -1.92 -8.10 
10.95 :5.9 14 u 0.16 1.14 7 c 

W-. J -1.80 -8.46 l.l 
11.00 38.1 9c: 

- w 15 0.16 1.67 -3.0 -1.4t -7.69 Cf J 

11.05 38.3 14 14 0.14 1.00 -2.3 -I.IB -7.91 2.3 
11.10 36.4 14 14 0.12 0.56 -1.7 -0.67 -7.64 2.3 
11.15 38.8 13 '3 0.13 1.06 4 • V.' -0.72 -8.05 
11.20 36.7 13 . b/ 0,17 ' z ^ -0.7 -6.39 -7.75 2.3 
11.25 38.9 14 14 0.2-0 i.s3 -0.2 -0.10 -6.98 — 

11.30. 37.1 13 1.? 
1 w* 6.20 0.3 0.17 -7.26 c.. ^ 

11.35 37.2 12 12 0.16 1.56 •1 C 
u. J 1.56 -6.6: f. -

1 > w> 

11.40 37.4 12 12 0.17 1.42 3.0 1.80 -6.35 2.3 
11.45 37.8 11 11 0.17 1.55 9.4 6.15 -2.79 ii. J 

11.50 37.7 11 11 I 7 10. i 6.81 -2.16 c. 3 
11.55 37.9 \ i 

A A 11 " 1 11.3 7.40 -1.63 2.: 



FIELD ACTIVITY LOG SHEET 

age f ol ^ 
Cconoco) 

ocation: Start Time: I SOS. . End Time: I 

tc:_ik£. 
nit: L Operators: 

.Town: X>JD .State: X-W 

Sc \\ S -J' 

roj. Consultant; • CJ^ ^ V. » V 4- Company: 

Dale 
Start 
Time 

End 
Time Lx)cation File 

Cone 
Strat. Soil Water 

Mont. 
Well 

Depth 
(ft) 

Hole 
No. 

Reason for Stopping 
1. Tip Pressure 
2. Predetermined Depth 
3. Friction 
4. Inclination 
5. Hydraulic Pressure 

Grouting: 
F - Funnel 
T - Tubing 
D - Downhole Comments 

/^/£? rvi- CJPTPHS Jz.L. 1 1. r 
' • • 



HidBQ 



SOUNDING DPTft IN FILE CPTM15 

IRfiTOR : CflLVIN SELLS 

CONE ID : 

11-18-91 15:£1 

LOCflTIGN : M-15 

JOB No. : 1 

Conoco, Inc. 
I ' 

DEPTH DEPTH TIP RESISTfiNCE CORRECTED TIP LOCflL FRICTION' FRICTION RATIO PORE PRESSURE P P RATIO DIF P P RATIO INCLINATIC 
•etsrs feet Qc tsf at tsf Fs tsf Fs/Oc i Pvi psi PH/QC i (Pw-Ph)/Qc % I deg 

s 

! Baseline 
1 

-296 -2.00 -4.2 0.0 

0.05 0.2 1 1 -0.01 -1.65 0.1 1.22 1.22 0.0 
0.10 0.3 2 2 -0.01 -0.72 0.0 0.00 0.00 0.1 
0.15 0.5 1 1 -0.02 -1.32' 0.3 1.45 1.45 0.0 
0.20 0.7 2 P 0.00 0.0H 0.3 U

l 

0.95 0.: 
0.25 0.8 1 1 -0.00 -0.10 0.2 1.26 1.26 0. 1 
0.30 1.0 0 0 0.00 0.71 0.5 12.81 12.81 0.1 
0.35 1.1 0 0 0.00 2.00 0.5 31.03 31.03 0.1 
0.40 1.3 0 0 0.00 2.00 0.5 29.88 29.68 0.2 
0.45 1.5 0 0 0.00 7 0.5 7 p 0.2 
0.50 1.6 0 0 0.00 0.5 T 7 0.3 
0.55 1.8 0 0 0.00 7 0.5 7 0.4 

A|.B0 2.0 0 0 0.00 5.00 0.5 89.64 89.64 0.2 
: Vi.&5 2.1 0 0 0.00 7 0.5 7 7 0.3 

0.70 2.3 0 0 0.00 0.5 7 7 0.1 
0.75 2.5 -0 -0 0.00 -2.50 0.5 -46.54 -46.54 0.1 
0.80 2.6 0 0 0.00 7 0.5 7 0.3 
0.85 2.8 0 0 0.08 186.00 0.5 93.08 93.08 0.2 
0.90 3.0 25 25. 0.19 0.76 0.5 0.16 0.16 0.1 

1 0.95 3.1 32 32' 0.30 0.91 0.4 0.08 0.08 0.1 
1.00 3.3 31 31 0.32 1.0t 0.4 0. 10 0. 10 0.1 
1.05 3.4 30 30 0.33 1.06 0.5 0.13 0.13 0.2 

1 1.10 3.6 29 29 0.33 1.13 0.5 0.13 0.13 0.3 
J 1.15 3.B 29 29 0.34 1.17 0.6 0.14 0.14 0.3 

1.20 3.9 30 30 0.35 1.17 0.6 0.14 0.14 0.3 
1.25 4.1 31 31 0.30 0.96 0.7 0.16 0.16 0.3 
1.30 4.3 33^ 33 0.33 1.00 0.8 0.13 0.18 0.3 
1.35 4.4 wSj 35 0.35 0.96 0.6 0.13 0.13 0.3 
1.40 4.6 40 40 0.36 0.91 0.8 0.14 0.14 0.3 
1.45 4.8 44 44 0.39 0..90 0.9 0.14 0.14 0.3 
1.50 4.9 48 48 0.44 0.92 0.9 0.13 0.13 0.3 
1.55 5.1 53 53 0.50 0.95 0.9 0.13 0.13 0.3 
1.80 5.2 58 58 0.55 0.95 1.0 0.13 0.13 0.3 
1.65 5.4 63 63 0.59 0.93 1.2 0.14 0.14 0.3 
1.70 5.6 67 67 0,62 0.93 1.2 0.13 0.13 0.3 
1.75 5.7 69 69 0.63 0.92 1.4 0.14 0.14 0.3 

! 1.80 \ _ 5.9 71 71 0.64 0.90 1.4 0.14 0.14 0.3 
i ^^.85 6.1 75 75 0.66 0.68 1.4 0.14 0.14 0.3 

^Pi.90 6.2 78 78 0.70 0.89 • C 
J 0.14 0.13 0.3 

1.95 6.4 78 78 0.72 0.93 1.5 0.14 0.13 0.3 
2.00 6.6 77 77 0.71 0.92 1.6 0.15 0.13 0.3 



] 
CPTMi: M-1! : 11-18-91 15:£1 PAGE 

DEPTH DEPTH 
•eters feet 

TIP RESISTPNCE CORRECTED TIP 
Qc tsf Qt tsf 

£.85 
£. 10 
2.15 
2.20 
2.25. 
2.30 
2.35 
2.A0 
2.A5 
2.50 
2.55 
2.E0 
2.65 
2.70 
2.75 
2.80 
2.85. 
2.90 
2.95 
3.00 
3.05 
3.10 
3.15 
3.20 
3.25 
3.30 
3.35 
3.« 
3.« 
3.50 
3.55 
3.60 
3.65 
3.70 
3.75 
3.80 
3.85 
3.90 
3.95 
4.00 
4.05 
4.10 
4.15 
4.20 
4,25 
4.30 
4.35 
4.40 
4.45 
4.50 

6.7 
6.9 
7.1 
7.2 
7.4 
7.5 
7.7 
7.9 
6.0 
8.2 
8.4 
6.5 
8.7 
3.9 
9.0 
9.2 
9.4 
9.5 
9.7 
9.6 
10.0 
10.2 
10.3 
10.5 
10.7 
10.8 
11.0 
11.2 
11.3 
11.5 
11.6 
11.8 
12.0 
12.1 
12.3 
12.5 
12.6 
12.8 
13.0 
13.1 
13.3 
13.5 
13.6 
13.6 
13.9 
14.1 
14.3 
14.4 
14.6 
14.6 

75 
78 
8c' 
87 
97 
lie 
116 
106 
66 
77 
73 
72 
79 
90 
96 
105 
110 
113 
113 
114 
123 
135. 
154 
160 
162 
156 
125 
120 
141 
155 
163 
167 
167 
202 
237 
262 
246 
228 
210 
186 
174 
170 
171 
166 
173 
177 
174 
187 
194 
196 

75 
78 
82 
87 
97 
118 
116 
106 
66 
77 
73 
72 
79 
90 
96 
105 
110 
113 
113 
114 
123 
135 
154 
160 
162 
156 

120 
141 
155 
163 
167 
167 
202 
237 
262 
246 
228 
210 
188 
174 
170 
171 
166 
173 
177 
174 
187 
194 
196 

LDCflL FRICTION 
Fs tsf 

0.67 
0.66 

FRICTION RftTIO PORE PRESSURE P P RATIO 

0.7! 
0.6S 
0.89 
0.97 
0.95 
0.91 
0.83 
0.76 
0.66 
0.64 
0.72 
0.78 
0.84 
0.91 
0.97 
0.99 
1.05 
1.06 
1.12 
1.33 
1.50 
1.26 
1.32 
1.25 
1.09 
0.95 
1.09 
1.35 
1,44 
1.29 
1.49 
2.11 
£.44 
£.48 
2.29 
2.05 
1.77 
1.49 
1.39 
1.41 
1.57 
1.13 
1.29 
1.35 
1.49 
1.60 
1.69 

VQc i Pw psi PH/QC > 

0.89 1.7 0.16 
0.85 1.8 0.16 
0.85 1.9 0.16 
0.82 1.9 0.15 
0.70 2.0 0.14 
0.75 2.0 0.12 
0.84 1.9 0.12 
0.90 1.9 0.13 
1.04 £.0 0.16 
1.08 2.1 0.20 
1.04 2.2 0.22' 
0.92 2.3 0.23 
0.81 2.5 0.23 
0.80 2.5 0.20 
0.79 2.5 0.18 
0.80 2.6 0.18 
0.83 2.8 0.18 
0.86 2.8 0.18 
0.88 2.8 0.18 
0.95 2.0 0.19 
0.66 3.1 0.16 
0.83 3.1 0.17 
0.66 3.1 0.15 
0.94 3.2 0.14 
0.78 3.2 0.14 
0.85 3.4 0.16 
0.95 3.2 0.17 
0.91 3.2 0.19 
0.67 3.4 0.18 
0.71 3.5 0.16 
0.83 3.5 0.15 
0.86 3.5 0.15 
0.77 3.6 0.16 
0.74 4.0 ' 0.14 
0.89 4.1 0.12 
0.93 4.2 0.11 
1.01 4.2 0.12 
1.00 4.2 0.13 
0.97 4.2 0.14 
0.94 4.2 0.16 
0.86 4.2 0.17 
0.82 4.2 0.18 
0.83 4.4 0.18 
0.83 4.5 0.19 
0.65 4.4 0.16 
0.73 4.5 0.18 
0.76 4.2 0.17 
0.80 4,3 0,17 
0.82 4.5 0.17 
0.66 4.6 0.17 

DIFF P P RATIO 
(PH-Ph)/Qc * 

0.13 
0.13 
0.13 
0.11 
0.10 

0.07 
0.03 
0.09 
0.11 
0.12 
0.12 
0.12 
0.10 
0.09 
0.09 
0.09 
0.09 
0.08 

0.07 
0.06 
0.06 
0.05 
0.06 
0.06 
0.06 
0.06 
0.05 
0.05 
0.04 
0.05 
0.05 
0.04 
0.04 
0.04 
0.04 
0.04 
0.04 
0.04 
0.04 
0.05 
0.05 
0.04 
0.04 
0.03 
0.03 
0.03 
0.03 

INCLINATION 
I deg 

0.3 
0.3 
0.3 
0.3 
0.3 
0.3 
0.3 
0.3 
0.3 
0.3 
0.3 
0.3 
0.3 
0.3 
0.4 
0." 
0.4 
0.4 
0.3 
0.2 

f 
0.3 
0.3 
'0.5 
0.3 
0.3 
0.3 
0.3 
0.3 
0.3 
0.3 
0.H 
0.t 
0. S 
0.S 
0.4 
0.4 
0.5 
0.9 
1,0 
'..0 
1.0 
1.0 

« 
1.1 
1.0 



1 
CPTM15 : M-15 ; 11-18-91 15:81 PAGE V - ^)EP-m DEPTH TIP RESISTPNCE CORRECTED TIP LOCflL FRICTION FRICTION RATIO FORE PRESSURE P P RATIO DIF P P RATIO IICLIHttTIO 

3 

leters feet Qc tsf Qt tsf Fs tsf Fs/Qc < PN psi PH/QC X (PK-Ph)/Qc X I deg 

4.55 14.9 199 199 1.75 0.86 4.8 0.17 0.03 1.1 
4.se 15.1 197 197 1.75 0.68 4.6 0.18 0.03 0.6 
4.b5 15.3 184 184 1.72 0.94 4.9 0.19 0.04 1.0 
4.70 15.4 158 158 1.70 1.08 5.0 0.23 0.04 1.0 
4.75 15.0 159 159 1.53 1.00 5.1 0.23 0.05 1.0 
4.00 15.7 174 174 i. 00 0.92 5.1 0.21 0.04 1.0 
4.85 15.9 193 193 1.72 0.69 4.8 0.16 0.02 1.0 
4.96 10.1 193 194 1,75 0.91 4.8 0.18 0.02 1.0 
4.95 10.2 191 191 l.OS 0.66 5.1 0.19 0.03 1.0 
5.00 10.4 184 184 1.55 0.84 5.2 0.20 0.03 1.0 
5.05 10.0 185 185 1.52 0.82 5.4 0.21 0.03 1.2 
5.10 10.7 185 185 1.56 0.85 5.4 0.21 0.03 i. c' 
5.15 10.9 103 103 1.49 0.92 5.0 0.25 0.04 1.2 
5.20 17.1 144 144 1.26 0.69 5.0 0.28 0.04 1.2 
5.25 17.2 122 122 1.00 0.81 5.0 0.33 0.05 1.2 
5.30 17.4 98 96 6.96 1.00 5.0 0.42 0.05 L * C. 
5.35 17.0 08 09 6.90 1.40 5.4 0.57 0.04 L c 
5.40 17.7 76 76 1.03 1.33 5.0 0.52 0.05 l.s 
5.45 17.9 121 121 i.li 0.92 5.0 0.30 -0.00 1.4 
5.50 18.0 123 123 0.95 0.77 4.4 0.20 -0.05 1 U 

5.55 18.2 130 130 0.98 0.70 4.8 0.27 -0.02 1.5 
||.O0 16.4 139 139 1.05 0.75 5.3 0.27 -0.00 1.5 p. 05 18.5 142 142 1.06 0.76 5.0 0.c'9 0.01 1.1 

5.70 18.7 145 145 1,00 0.74 5.9 0.29 0.02 1.4 
5.75 18.9 144 144 1.07 0.74 0.1 0.31 0.03 1.5 
5.60 19.0 149 150 1.07 0.72 0.3 0.30 0.03 1.5 
5.85 19.2 155 155 1.10 0.71 0.5 0.30 0.04 1.5 
5.90 19.4 100 101 1.06 0.07 0.7 0.30 0.04 1.5 
5.95 19.5 101 101 1.07 0.00 0.8 0.30 0.04 Cj 

0.00 19.7 109 109 1.04 0.02 7.0 0.30 0.04 1.5 
0.05 19.8 107 106 1.12 0.07 7.1 0.30 0.05 1.5 
0. 10 20.0 150 157 1.05 0.07 7.1 0.33 0.05 1.5 
0.15 20.2 138 138 0.90 0.05 7.1 0.37 0.05 r 

0.20 20.3 125 125 0.83 0.00 7.3 0.42 0.00 1. u 
0.25 20.5 122 122 0.70 0.03 7.4 0.44 0.07 1.5 
0.30 20.7 121 121 0.70 0.03 7.4 0.44 0.00 1.5 
0.35 20.6 110 110 0.76 0.07 7.1 0.44 0.04 1.5 
0.40 21.0 117 117 0.77 0.00 7.3 0.45 0.05 1.5 
0.45 21.2 114 114 0.75 0.00 7.4 0.47 0.05 1.5 0.50 21.3 115 115 0.78 0.08 7.5 0.47 e.eo 1.5 
0.55 21.5 118 118 0.81 0.09 7.8 0.47 0.07 1.5 0.00 21.7 115 115 0.83 0.72 7.8 0.49 0.07 1.5 0.65 21.6 110 110 0.85 0.75 8.0 0.50 0.07 1.5 
0.70 22.0 114 115 0.80 0.75 8.1 0.51 0.07 1.5 
0.75 22.1 112 112 0.83 0.74 8.1 0.52' 0.07 1.5 
6.80 22.3 109 109 0.61 0.74 6.3 0.54 0.08 1.5 

22.5 100 100 0.61 0,70 8.4 0.57 0.08 1.5 
p. 90 22.0 102 102 0.79 0.78 8.4 0.59 0.06 1.5 

0.95 22.6 90 90 8.75 0.78 6.4 0.03 0.09 1.5 
7.00 23.0 95 93 0.72 0.78 8.5 0.00 0. "9 1.5 



CPTM15 : M -15 • • ll-ia-91 15:a1 PAGE 4 

DEPTH DEPTH TIP RESISTANCE CORRECTB TIP LOCAL FRICTION FRICTION RATIO PORE PRESSURE P P RATIO DIF P P RfiTIO 
9 

INCLINATION leters feet Qc tsf Qt tsf Fs tsf Fs/Qc % Pw psi Pw/Qc S (Pn-Ph)/Qc * 
* * « 1 U 1 1 A avl 4 

I deg 

7.05 23.1 91 91 0.73 0.81 8.6 0.69 0.10 1 6 
7.10 23.3 88 88 0.69 0.79 8.7 0.71 0.10 \ A 
7.15 23.5 92 92 0.75 0.62' 8.8 0.69 0.10 

1 ( 0 

t A 
7.20 23.6 112 112 0.86 0,78 9.0 0.56 0.09 

A 1 W 

£.4 
7.25 23.8 113 113 0.63 0.75 9.0 0.57 0.09 

i 1 

c' < 
7.30 25.9 112 112 0.62 0.73 9.1 0.59 0.09 2.3 
7.35 2A.1 104 104 0.91 0.77 8.7 0.60 0.06 -

C« u 
7.A0 2A.3 111 111 0.86 0.77 9.0 0.58 0.07 £.3 
7.45 24.4 110 110 0.89 0.61 9.1 0.59 0.07 2.3 
7.50 2^.6 113 114 0.86 0.77 9.4 0.59 0.08 2,3 
7.55 24.8 113 113 0.86 0.76 9.4 0.60 0.08 C. 
7.60 24.9 117 117 0.88 0.76 9.4 0.58 0.07 2.3 
7.65 25.1 116 116 0.91 0.79 9.6 0.59 0.06 ll« u 
7.70 25.3 110 110 0.65. 0.77 9.7 0.63 0.09 2.3 
7.75 25.4 106 108 0.79 0.73 9.7 0.65 0.09 c. 
7.60 25.6 211 ill 0.81 0.73 9.8 0.64 0.08 
7.65 25.8 117 117 0.86 0.74 10.0 0.62 0.09 2.3 
7.90 25.9 123 123 0.92 0.75 10.0 0.59 0.08 h 7 

7.95 26.1 152 132 1.00 0.76 10.2 0.55 0.08 £. 3 
8.00 26.2 131 131 1.09 0.63 10.3 0.56 0.08 £. 3 
8.05 26.4 120 120 1.08 0.90 10,2 0.61 0.08 
6.10 26.6 110 111 1.01 0.92 10.3 0.67 0.09 
6.15 26.7 113 114 1.03 0.91 10.5 0.66 0.10 C.3 

8.20 26.9 124 124 1.28 1.03 10.7 0.62 0.09 2.5 
6.25 27.1 147 147 1.20 0.82 9.9 0.49 0.04 2.5 
6.30 27.2 165 165 1.55. 0.94 9.5 0.41 0.01 2.5 
8.35 27.4 203 203 2.13 1.05 9.1 0.32 -0.01 2.6 
8.40 27.6 206 206 2. J1 1.22 8.5 0.30 -0.03 2.6 
8.45 27.7 187 187 2.09 1.12 9.0 0.35 -0.01 2.6 
8.50 27.9 219 219 2.16 0.99 9.4 0.31 -0.00 2.6 
8.55 28.1 257 257 2.74 1.07 6.1 0.23 -0..04 2.7 
6.60 26.2 256 258 3.20 1.24 8.3 0.23 -0.04 2.7 
3.65 28.4 253 253 3.41 1.35 8.7 0.25 -0.03 2,~ 
8.70 28.5 227 227 3.14 1.58 9.2 0.29 -0.02 2.7 
8.75 28.7 183 183 2.37 1.30 9.4 0.37 -0.02' 2.7 
8.80 28.9 144 144 1.70 1.19 9.5 0.48 -0.02 2.7 
8.85 29.0 137 137 1.14 0.63 9.8 0.51 -0.01 2.7 
6.90 29.2 151 151 0.60 0.53 5.8 0.-28 -0.20 2.7 
8.95 29.4 175 175 0.67 0.39 4.2 0.17 -0.2'5 2. 7 
9.00 29.5 176 176 0.60 0.46 0.8 0.03 -0.39 2.7 
9.05 29.7 171 171 0.99 0.58 -1.1 -0.05 -0.46 2.8 
9.10 29.9 145 lis 0.90 0.62 -0.8 -0.04 -0.55 2.6 
9.15 30.0 128 126 0.80 0.63 -0.8 -0.04 -0.63 3.4 
9.20 30.2 126 126 0.98 0.78 -1.1 -0.06 -0.66 3.2 
9.25 30.3 138 138 0.96 0. 70 -1.5 -0.08 -0.63 3. 3 
9.30 30.5 140 140 1.13 0.81 -1.1 -0.06 -0.60 .3_I 

9.35 30.7 119 119 0.87 0.73 1.3 0.08 -0.57 
9.40 30.8 96 96 1.04 1.09 1.6 0.12 -0.68 
9.45 31.0 49 49 1.16 2.35 1.9 0.27 -1.31 3.2 
9.50 31.2 30 30 1.02 3.41 3.4 0.81 -1.81 3.2 



CPTM15 : ri-15 : 11-16-91 15:£1 PfiGE 5 

• ^l&TH DEPTH TIP RESISTANCE CORRECTED TIP LOCAL FRICTION FRICTION RATIO PORE PRESSURE P P RATIO DIF P P RATIO INaiNATION 
' iete« feet Qc tsf Qt tsf Fs tsf Fs/Qc * PH psi PH/QC i (P»t-Ph)/Qc * I deg 

9.55 31.3 22 22 0.77 3.48 5.9 1.94 -1.65 3. c 
! 9.M 31.5 19 19 0.57 3.01 6.0 3.02 -1.16 3*3 

9.65 31.7 18 16 0.62 3.53 8.7 3.56 -0.97 3.3 
9.70 31.8 17 16 0.60 3.44 12.3 5.10 0.49 3.3 
9.75 32.0 16 17 0.54 3.31 13.5 5.94 1.01 Wf. 

9.80 32.2 16 16 0.45 2.64 14.6 6.57 1.47 3.3 
9.85 32.3 15 15 0.42' 2.83 15.5 7.54 2.01 3.3 
9.90 32.5 15 15 16.8 3.16 2.61 3.3 
9.95 32.6 16 16 7 18.2 6.40 3.08 3,3 

WRITE NUMBER OF RODS USED 

] 



Operator tCALyiN bELLS 
On Site LocrM-lS 

OPT Date 
Cone Used 

:1i-ie-91 
:3&A 

•< cr , -
1 w': c. 1 

Hoi e No. 1 Water table ' (meters) : i • C. 
Tot . Unit Wt. (avg) : 150 pcf 

DEPTtI . Qc (avg) Fs (avg) Rf (avg) SiGV SOIL BEHPVIGUR TYPE Eq - Dr PHI SPT SPT CSR 
deters) ifeet) (tsf) (tsf) 1%) (tsf) (*) deg. N N1 

CSR 

0.25 0.82 1.40 -0.01 -0.57 0.03 undefined LWDFNi- UNDFD LIDF LIDF LINDF 
0.50 1.64 0.00 0.00 0.00 0.03 undefined UNDFND IJNDFD UDF UDF UNDF 
0.75 2.46 0.00 0.00 0.00 0.15 undefined L»8)FND UNDFD UL>F UDF LWDF 
1.00 3.28 17.60 0.18 1.01 0.22 sandy silt to clayey silt UNDFND UNDFD t 15 UNDF 
1.25 4.10 23.60 0.33 1.11 0.28 silty sand to sandy silt 50-60 40-42 10 16 .13 
1.50 4.32 40.00 0.37 0.33 3.32 silty sand to sandy silt 50-60 40-42 13 23 .24 
1.75 5.74 62.00 0.58 0.33 0.36 silty sand to sandy Mlt 60-70 42-44 20 34 .41 
2.00 6.56 75.80 0.63 0.31 0.33 sand to silty sand 70-80 42-44 18 23 . 3c' 
2.25 7.38 83.60 0.68 0.62 0.43 sand to silty sand 70-60 42-44 20 I . 35 
2.50 8.20 101.00 0.31 0.30 0.46 sand to siltv sand 70-80 44-46 24 36 )0.5 
2.75 3.02 62.40 0.71 0.86 0.50 sand to siity sand 70-80 42-44 20 26 . 31 
3.90 3.84 111.00 0.35 0.86 0.54 sand to siltv sand 70-60. 44-46 27 ij i )0.5 

3.25 10.66 146.80 1.25 0.65 0.57 sand 30-30 44-46 28 38 }0.5 

3.50 11.48 141.'00 1.14 0.81 0.61 sand 80-30 44-46 27 7C >0.3 

3.75 12.30 167.20 1.54 0.82 0.64 sand >30 f4-46 36 45 >0.5 

4.00 13.12 226.80 2.21 0.37 0.68 sand )30 46-48 43 )50 >0.3 

4.25 13.34 170.80 1.36 0.60 0.72 sand 80-30 44-46 33 33 

4.50 14.76 185.60 1.48 0.60 0.75 sand 80-90 44-46 36 42 • 
4.75 15.58 173.40 1.70 0.35 0.73 sand 60-90 44-46 34 33 
5.00 16.40 187.00 1.66 0.63 0.82' sand 80-30 44-46 36 40 )0.5 

5.25 17.22 153.30 1.57 0.86 0.86 sand 60-30 42-44 31 .41 

5.50 16.04 37.60 1.01 1.03 0.83 sand to siltv sane 60-70 40-42 23 •-C . 27 

5.75 18.86 140.00 1.05 0.75 0.33 sand 70-80 42-44 27 28 .30 

d.90 13.63 156.80 1.07 0.68 0.37 sand 80-30 42-44 30 71 
w'i . 36 

&.25 20.51 141.60 0.33 0.66 1.00 sand 70-80 42-44 £7 £7 .30 

8.50 21.33 116.60 0.77 0.66 1.04 sand to silty sand 70-80 40-42 28 26 .30 

6.75 22.15 115.00 0.84 0.73 1.07 sand to silty sand 60-70 40-42 28 27 .23 

7.00 22.37 101.20 0.76 0.77 1.11 sand to silty sand 60-70 40-42 24 23 . 24 

7.25 23.73 33.20 0.78 0.78 1.15 sand to silty sand 60-70 40-42 24 22 .24 

7.50 24.61 110.00 0.35. 0.77 1.18 sand to siltv sand 60-70 40-42 26 25 .26 

7.75 25.45 112.80 0.66 0.76 1.22' sand to siity sand 60-70 40-42 27 25 . 26 

0.00 26.25 122.80 0.34 0.76 1.25 sand to silty sand 60-70 40-42 23 27 .23 

8.25 27.07 122.80 1.12 0.31 1.23 sand to silty sand 60-70 40-42 23 26 .26 

8.50 27.83 136.00 2.03 1.07 1.33 sand 80-30 42-44 36 55 .40 

6.75 23.71 235.60 2.37 1.26 1.36 sand 30-30 42-44 45 33 10.5 

3.00 2-3.53 156.60 1.02' 0.65 1.40 sand 70-80 40-42 30 26 .27 

3.25 30.35 141.60 0.33 0.65 1.43 sand 70-80 40-42 27 23 .24 

3.50 31.17 86.80 1.04 1.20 1.47 sand to silty sand 50-60 38-40 21 17 .18 

Dr - Pll sands (Jaiiolkowski at al. 1385) 1 - Robertson and Caipanella 1383 CSR: Seed et al. 1383 - M=7.3 

w Note: For interpretation purposes the FtOTTED CF'T PROFILE should be used with the TftBULfiTED OUTPtiT froi CPTINTRi iv 3.ei4) 



Conoczro I m 

-.CftLDIN SELLS On Site Loc:M-15 Page No. c. 

DEPTH Qc (avg) Fs (avg) Rf (avg) SIGt" SOIL B-EHPVIOUfi TYPE m
 

ja
 1 PHI SPT SPT CSR 

deters) (feet) (tsf) (tsf) (*) (tsf) (*) deg. N N1 

9.75 31.99 18.40 0.66 3.37 1.51 clayey silt to silty clay UNDFND UNDFD 9 7 UNDF 

Dr - Oli sands (Jaiioikowski et al. 1565) PHi - Robertson and Caipanella 1563 CoR: Seed et al. 1563 - M=7.j 

\ urti Note: For interpretation purposes the PLOTTED OPT PROFILE should be used with the TA6ULPTED OUTPUT froi CPTIlsTRl (v 3.0^) it« 

# 

} 
\ 

I 



Initial Baseline 
dc Fs PH Inc 
-295 -2.01 -3.8 

File space- 238 n sounding 

Fi=Start F2=Ba5eline F3=Continue F4=Printer Off Fi0=DOS 

Dep 

dc 0 
t i t 

Fs 0.00 
i I I I 

Pw 0.1 '(• • • 'w' 
Inc 0.0 
'd • • ' • Id' 



FIELD ACTIVITY LOG SHEET 

age of 
Cconoco) 

xxation: J Start Time: 

ite: 

'nit: / Operators: 

roj. Consultant; ^ o 

Town: Ct^ '.r J f> 

EndTime: /V 

State: 

vw/•7^Q^^ 
..Company: 

fkoyK.T'r' 

Date 
Start 
Time 

End 
Time Location File 

Cone 
Strat. Soil Watcr 

Mont. 
Well 

Depth 
(ft) 

Hole 
No. 

Reason for Stopping 
1. Tip Pressure 
2. Predetermined Depth 
3. Friction 
4. Inclination 
5. Hydraulic Pressure 

Grouting: 
F - Funnel 
T - Tubing 
D - Downhole Comments 

/Z' r? nSAO N-fi, o 5-7' 2. >>o 

* 
/ 

:s--> 3. Z 

O^oa lOOm>- 7'?^ z_ 
94S 0 T_ /niH/<. f /r-. S 

o'ihfo 
y 

e> jhfi 'I ' X— 
•IT#" '^1 SiW Vt iAviii . 

i;9^o mi < 
• 

?) jJt tv«wra«_ 2_ 

/o io // /v.r^ up 

/Z '/< /•Jif 
7 

o ^t» ) W J' lA^ 1 \y 
o A, ''' 

A 

/jJ 



V 

a a. 

n 
z 
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§ 
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o 

U ^ 
C 

0 

is 
tg 
SS' 

a 
I 

01 
1 2 ^ a 
^ Qt 
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U -M UI 

10 

0" 

0 
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-I 
UJ 
to 

> n 
J »• 
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u z 

c z 
o o 
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< H 
Z < 
lU u 
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f3 

& 
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cpirviiB N-i: 11-21-91 l^r^l s'PiG'c 

DEPTH DEPTH TIP RESISTWCE CORRECTEL' TIP LXAL FRICTIW -RICTIWi ,RSTIG C-QRE PRESSURE P P RfiTIC DIF P P RfiTIG IfCLINftTICN 
leters feet C-c tsr" -t tsf Fs tsf -s/Oc < PK ps: Pw/Cc X (PK-Phj/Pc X : jec ' 

14.9 109 109 0.61 0.56 7 c 
Jl. J 0.23 -0.02 0.4 

15.1 10.3 :0S 0,50 0.47 3.7 0.25 -0.02 0.4 
s.fe5 15.3 108 108 •0.54 C.5.0 3.8 0,£5. -0.01 0.4 
A. 70 15. "i a 106 0.58 0.55 •? 7 0.23 -0.03 0.4 
4.75 15.6 107 107 0.62 0.58 3.7 0.2-5 -0.03 0.4 
4.S0 15.7 106 106 0.65 0. 7 Z 0.27 -0.02 0.4 
4.55 15.6 105 106. 3.60 0. D/ 4.0 e.c'P -0.02 3.4 
4.90 16.1 10.2. 108 0.62 0.57 4.0 0.27 H3.0C 0.4 
4.95 16.2 125 125' 0. 70 0.56 4.0 0.23 -0.02 0. 4 
5.00 16. H '33 0.85 0.63 3.6 0.21 -0.03 3.4 
5.05 16.6 14'2 142 e.84 0.60 4.0 0.2« -0.03 C..4 
5.10 16.7 163 163 0.76 0.46 4.1 0.18 -0.02 0.4 
5.15 16.9 193 194 0.94 e.48 4.1 0.15 -0.02 0.4 
3.£0 17.1 221 221 1.12 0.51 4.0 0.13 -0. 02 0.-
5.S5 1 / • u' 2ji 231 1.2' 0. Ju 4.0 0.13 -0.02 0.-
5.30 r.i 236 256 1.25 0.53 4,3 0.13 -0.02 4 
5.35 17.6 236 239 1.26 0.53 4. 3 0.13 -3.02 0.^ 
5.40 17.7 24(f. 240 1.26 0.53. 4.4 3.13 -0.02 0.3 
5.45 17.9 £42 242 1.30- 0.54 4.4 0.13 -0.02 3.3 
5.50 IS. 3 £41 241 1.3: 0.54 4. 5 0.14 -0.02 0.3 

1S.2 • 
iwT 239 0.56 4.7 3. Is -0.02 0.3 m £34 234 1.16 0.49 4.7 3.14 -0.02 .•V -

I. Z-
^55 18.5 225 225 1.15 0.51 4.6 0.15 -0.03 0.3 
5.70 16.7 205 205 l.oS 0.53. 5.9 0.14 -0.06 0.3 
5.75 18.9 200 200 1.02 0.51 4.2 0.15 -0.05 0.3 
5.00 19.0 199 19'9 0.97 0.49 4.4 0.16 -0..35 0.3 
5.S5 19.2 1'9.6 'CC 1.03 0.52 4.6 e. 17 -0.04 0.3 
5.90 19.4 1'63 193 1.07 0.35 4.7 0.17 -0.04 0.3 
5.95 19.5 174 174 0.96 0.57 4.S 0.C'0 -0.04 0.3 
A. 00 19.7 154 155. 0.86 0.58 5.0 0.23 -3.04 0.3 
&.05 19.8 135 135 0.74 0.55. 5.0 0.27 -0.05 0.3 
6.10 20.0 116 116 0.60 0.52' 5.1 i> 

v« wu -0.08 0.3 
6.15 20.2 100 101 0.46 0.47 c : 0.38 -0.06 0.3 
S.E0 20-. 3 97 97 0.46 0.47 J. 3 0.39 -0.07 0.3 
3. £5 20.5 102 102 0. 47 0.46 5.4 0.38 -0.06 0.3 
6.30 £•0.7 101 101 0.46 0.47 c r 

J. w' 0.39 -0.06 C t 2 

6.35. 20..O 110 110. 0.46 0.42 5.6 0.37 -0.05 0.3 
6.40 21.0 131 • •?( 

Iw. '0.51 0.39 5.6 0.31 -0.05 0.3 
6.45 £1.2 150 •50 0.60 0.40. 5.6 0.27 -0.05 0.3 

0.3 
6.50 21.3 139 139 0.59 0.43 J« D 0.29 -0..05 

0.3 
0.3 

6.55 £1.5 130 130 0. w6 0.43 5.7 0.32 -0.05. 3.3 
6.60 21.7 122 12S 0.46 0.36 5.6 0.32 -0.05 0.4 
6.65 £1.8 138 158 0.50 0.56 6.0 0.3: -0.35 0.4 
6.70 22.0. 156 ' ̂  0.6s 0.41 3.0 0.23 -0.09 i'. -} 

6.75 CC.. . ' -T-
. 'u 173 0.71 0.41 J. J 0.23 -0.. 08 0.4 

^.60 •12.3 156 156 0.65 0.41 •J. b 0.26. -3.07 0.4 
lii. J 143 143 0.50 0.35. 5.9 0. 30 -0.08 0.4 

W.90 ii2. b 149 149 0.41 0.27 6.0 0.2^ -0.06 0.4 
6.9 J 
7.00 

c2.8 144 144 0.43 0.30. 6.0 0.30 -0.06 3.4 
6.9 J 
7.00 llu. 0 146 149 0.43 0.29 6.0 0.29 -0.0. 0.4 



I 
I 
I 
5 

I 

I 

CPTN13 : ̂ ^-13 : ll-£:-9i 10:91 PfiGE 

DEPTH DEPTH 
leters feet 

TIP RESISTWCE CORRECTe 71? LDCAl FRiCTIufv FRICTIQf< RflTIC PORE PRESSURE P RfilJC DiF P ' im -ur-n 
i-P>i P./5CP 

?.te -23.1 155 
7.10 23.3 15b 
7.15 £2.5 l-iS 
7.£e £3.6 136 
7. £5 £3.S i£6 
7.30 £3.9 lis 
7.35 24.1 106. 

] 7.40 £4.3 93 
•J 7.45 £4.4 60 

7.50 £4.6 7o 
1 7.55 £4.8 Ri 

7.S0 24.9 13:3 
7.65 £5.1 172 
7.70 £5.3 
7.7; c5.4 £14 
7.30 25.6 214 
7.35 25.3 196 
7.90 25.5 195 
7.95 26.1 201 
S. 00 26. £ £00 
8.05 £6.4 191 

] 3.10 £6.6 165 
3.15 £6.7 186 
S.£0 26.5 . 185 
8.25 £7.1 ' 196 
3.30 £7.2 £14 
3. ju c7.4 i_51 
6.40 £7.6 P'^r' 
3.45 £7.7 205 
8.50 £7.9 £££ 
6.55 £6.1 ££9 
8.60 £6.£ >08 
6.65 £6.4 193 
6.70 £5.5 167 
8.75 26.7 £10 
8.60 £6.9 ££6 
6.65 £9.0 £3S 

\ 8.90 £9.£ £40 
8.95 £9.4 £15 
9.00 £9.5 £10 
9.ee 29.' 211 
9.10 £5.9 ££3 
5.15 30.0 £49 
9.£0 30.. £ 273 
5.£5 30.3- 369 
9.30 30.5 363 
9.35 50.7 330 
9.40 30.8 266 
5.45 31.0 251 
5.50 31.2 £34 

155 
156 

0.:^6 
0.39 

0.23 
0.25 

6.2 
6.4 

0.29 
0.30 

-0.06 
-0.05 

0.4 
0.4 
0.4 

148 0.45 
A • ' 

0.31 6.3 0.31 -0.06 

0.4 
0.4 
0.4 .Jc 

126 
IIS 

0. 
C.36 

8.35 

0.32 
0.30 
0.33 

C'i -t 

6.6 
6.7 

0.35 
0.36. 
0.41 

-0.05 
-0.06 
-0.06 

0.t 
0.t 
0 4 106. 3.40 3.36 6.9 0.47 -0.06. 0.4 

54 0.35 0.36 * 
P* 'T 0.53 -0.07 0.4 8: 0.33 0.40 7.1 0.63 -0.06 0.4 

75 0.47 0.60 7, c 0.66 -0.07 0.4 54 Vt Jw 0.59 / • 0 0.56 -0.06 0.4 
138 0.67 0.46 7.3 3.36 -0.04 0.S 

0.-
172 0.33 0.46 7.6 0.:<2 -0.03 

0.S 

0.-
£00 .. .J 0.56 8. t 3.-l.* -0.06 0. t £14 1.45 0.63 6.0 0.1't -0.06 0.-
£15 1.47 0.69 6.6 0.22 -0.06 0. "t 
196 1.35 0.63 6.3 0.2-5. -0.06 0.-
195 1.30 0.66 6.5 0.25 -0.06 0.t £•01 1.35 0.66 6.6 0.24 -0.07 0.4 
£00 1.42 0.71 6.6 0.24 -0.06 0.i 
19! 1.3£ 0.69 6.6 0.25 -0.06 

0.i 

1S5 1.24 0.67 6.6 0.26 -0.09 m 
186 l.££ 0.66 6.6 0.2-6 -0.09 0.4 
165 1.0-9 0.59 6.0 0.23 -0.12 0.4 
196 1.10 0.56 5.9 0.££ -0.12 0.4 
£14 it 0.61 c "7 

J. 0.16 -0.15 0,'. 
£51 1.65 0.66 4.0 0.11 -0.15 0.4 
£££ *, 5£ •0.71 4. 0 0.14 -x-. 16 Vt •" 

209 4 ^,4 

CP 0.60 5.E: 0.1S -0.15 0.4 
£22 1.26 0.57 4.6 0.15 -0.16 0. 4 
£2'9 1.29 0.56 3.9 0.12 -0.16 0.1 
£06 1.11 0.53. 4.0 0.14 -0.19 0.4 
194 l.ln 0.59 3. 0 0.15 -0.17 0.4 
167 0.66 6.0 0.23 -0.15 0.S 
£10 i. 0.65 6.2 0.21 -0.12 0.« 
226 '. 2^ 0.56 5.9 0.1: -0.13 0.4 
£38 1.31 0.55 6.3 0.19 -0.11 0.4 
£40 1.21 0.50 C 

J. 3 0,16 -0.. It 0.4 
£15 1.16 e.-54 2.7 0.09 -0.25 0.4 
210 1.13 0.54 2.8 0.10 -0.25 0.4 
£11 1.10 0.52 3.1 0.11 -0. £4 0.4 
223 1.17 0.52 3.6 e.i£ -0.££ 0.4 
£49 l.ct 0.50 L.I C 0.06 -0.24 0.5 
273 1.07 0.3^ 2.7 0.07 -0.£0 0.5 
569 1.02 0.2S .. c 0.02 -0.16 0.5 
363 1.53 0.42' -3.4 -0.07 -0.28 
3c9 0.56 -3.6 -0.06 -0.32- m 
£86 1. £7 0.56 -0.06 -0.35 
£51 1.24 0.50 C c 

L-i J -0.07 -0.38 0.5 
£34 1.31 0.43 -£.! -0.06 -0. t0 0.5 



COfNiOCO IlNlC 

ret Or- :CPL V C N :3^EL w , i_" c" " E r ^ 1 w i _ iZt 13 : 41 

•JT! Sits ;_oc:N-l —• 
• Z' C. "7" 
• 1^ ^ 

Job No. * • > V ^ r- V cv ZJ : L e ( f e a T ) • iZL . £3.2.58.; 

Tot • 'w Ti 1 t v>.t . £. V D > : 153 pcf 

DEPTH Qc iavg) ri livg) -.f \av:; bI37- SOIL SEHflVIOLF, TVTE £• - > PHI SPT Su 

(aetersj (feet) (tsf) (tsf) • ; t ? f) cec. N tsf 

0.30 0.83 0.C1 1.00 0.04 underineD LSNLfND UNDfli L!Df L!ND?INEJ 

V.&0 0.00 0.01 0.00. it i. undefined DNDPiL' UNDFD 'JDF 'JNDEFINE: 
0.95 3 0.00. 0.01 8.00 0.16 undefined lil^DFy® LNDFT. LCF UrffEFINEI' 

1,25 4 C* Ww- C.02 0.7? 0.23 ieneitive fine grained JMFlE iJNDFI 1 , z 

1.55 
=: 

8.17 0.04 0. 03 0.27 sensitive fine grained LWDFKD LiNDFC /. 7 

*.e5 14.00 0.12 0.88 0.32 sandy silt to clayey silt 'JNDFND LWDfD C 
1. J 

2.15 7 ii.ee 0.06 0.53 3.36 sandy silt to clayey silt UKDFV-' IJNDFD -t 
4 •> 

2.45 B 6.63 0.0" 0.51 0.40. sensixive fine grained iJNDR^D 'Jf<DFIi w . r-

2.75 r 5.50 0.01 0.21 0.45 sensitive fine gy-eined IJNDFNI: UNDFD W , h 

3.05 10 7.00 0.14 2.05 0.49 silty clay :o clay 'J^IDFNT LiNDFCi 1. 
1 • r 

3.35 11 39.50 0.23 0.59 c": 
C>. Jw siity sand to sancy silt 40-50 38-40 iw .LiNDtFJlEC 

3. o5 .w 66.50 0.45 0.67 0.57 sane to silry aand 60-70 40-42 • v LDoEFlNEC 

3.95 ^ J; 59. :C 0.-0 0.6" 0.62 sand to silt/ sand 50-60 40-42 UNDEFINED 
A c«: 
*?• WW 14 77.67 "4 :.r 

Vt *Tl 0.60 "1 
Vi w sano to siity sand 60-70 40-42 LWDEFIHEC 

4.55 i- 107.50 0.62 C.:3 0.70 4-. .;*(!•.. r 
^a»«w v« S*ivv Sev- 70-30 42-44 2i Lif^DEFINE-

4.85 16 108.6- 0.52 0.55 0.75 sand to silty san; 70-80 42-44 £6 'J:4DEF1NEI) 

Ja «W 4 • 144.0« 0.73 0.55 0.7? sand 80-90 42-44 no Uf®EFl)e 
13 £34.83 1.24 0.53 0.83. sand /90 44-46 45 JIDEFINED 

IK75 ' -Z, 224.00 i. 17 0.52 0.68 sand 190 44-46 43 LMlEFlNEi 
6.05 175.50 0.94 0.54 0.92 sand 80^-90 42-44 3^ LNDEFINED 
6.40 21 108.14 e.'46 0.D. 0.97 sane 60-70 40-42 21 iJNDEFINEL 
6.70 £2 140.17 0.56 0.40 • •>! 

. * 1.'. sand 70-&0. 42-44 27 JNDEFINE 
7.W u3 152.17 0.52 0.34 1.06 sand 70-80 42-44 d'ii LNDEFINEj 
7.35 £4 135.00 0.40 0.30 1.10 Sana 70-30 40-42 JNdoFlNE 
7.65 25 109.17 0.53 0.i9 1. ID sand 60-70 40-42 d' 'J^EINET 
7.95 26 203.67 1.34 0.66 1.19 ... J 80-90 42-44 7.: JNDEFINE 
8.25 Zt 190.50 1.23 0.65 It w3 sand 30-90 42-^ 36 JNDEFI.NE 
8.55 £3 224.50 1.38 0.62 1.26 sand 30-90 42-44 so UNDEFiNE 
8.35 2-9 210.17 ^ ( :lw' 0.58 ..32 santi 80-90 42-44 40 LINDEFIIE: 
9.15 30 224.67 *• ' 7 0.52 1.38 sand £0-90 42-D 43 'JNDEFINED 
9.45 31 312.00 1.40 0. ,5 1.41 gravelly sand to sand >90 D-46 50 L-NDEFINE' 
9.75 32 190.67 0.96 0.50 1.45 sand 70-80. 42-44 37 UNDEINEC 

10.05 33 21.50 0.32 1.50 1.4? sandy silt te clayey si;: UNDFNI' 'JNDFD S 1 • T 

- ftll sarid; '.Jaiiolkows'r:; et al. I'jKi - Rcbertsori and CaEfanalla 19B3 Su: Nk= 10 

•f« Nets; ,-cr interpretatior, purpose; the PLC..it' C-'T PRDFi^Z ehould be ueed with rhe "ArLL-TEE DIJISU. rroi CF'TIN'KI (V 3.CD ••++ 
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F)=St3rt F;'=Baislirit F3=Cor:tiriijs Ft=Pr:nter Z'f Fit<=yOS 

-t 

Ff e.W! 

Pw 0.0 

."i: 0.1 

# 

# 



- -1 

FIELD ACTIVITY LOG SHEET 

Page J__ of 
Cconoco) 

V'/7 Location: 

Site: D 

' Operators: 

. Start Time: 1^0 

Town; <C.CV\. 
End Time: 

_i State: 

Proj. Consultant: ^ O -J ^ Vx Company: 

Date 
Start 
Time 

End 
Time Location File 

Cone 
Strat. Soil Water 

Mont. 
Well 

Depth 
(ft) 

Hole 
No. 

Reason for Stopping 
1. Tip Pressure 
2. Predetermined Depth 
3. Friction 
4. Inclination 
5. Hydraulic Pressure 

Grouting: 
F - Funnel 
T - Tubing 
D - Downhole Comments 

10'/^ HOIP /V-/7 ? / F c:^/^Y AT S" 

i 1 
i 
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1 
] 
1 
II UNDING DfiTfl IN FILE CPTN17 ROTOR : CALVIN SELLS 

£93 CONE ID 

I C 0 r. o c 0, 

11-E0-91 10:40 

LOCfiTIGN : N-17 

JOB No. : i 

DEPTH 'IP S£S:3TA^iCE ERRECED 
Uti'S 'it: G't t5-

-OCftL FRIC'IQN FrICTICh' E'lG POE PRESSURE P P RH'ID DIFF P P fSiIC- INCLINP'IQf 
t;f -s/Qc x "'W Z'S\ !"*w/!^r *.rW~PhS'jc % I O^D 

i . ,. 

0.05 0.6 
0. 10 0.3 

I
I

I
 

0.5 
0.60 0.7 
0.65 0.6 
0.30 1.0 
0.55 1 

0.80 !• w-

0.85 .• w 

0.50 1.6 m 6e 
'0. t j 

0.70 
0,71 
0.80 
0.65 
0.80 
0.85 
1.00 
i.05 
1.10 
1.15 
1.3? 

1.30 
1.35 
1.A0 
l.« 
1.50 
1.55 
1.60 
1.65 
1.70 
1.75 
1.S0 
'.65 

1.90 
1.95 
6.00 

1.6 
6.0 
6.1 
6.3 
—. wf 

6.6 
6.6 

0 

3.8 
3.6 
1^'. 6 

3.9 
f.l 

8.3 
8.8 
n.6 
8.6 
8.9 
5.1 
5.6 
5.8 
5.6 
5.7 
5.9 
6.1 
6.6 
6.8 
6.6 

-660 

0 
-0. 
1 

-0 
-0 

0 
1 

6 
11 

Q 

7 
6 
C| 

5 

D 

7 
10 

-'.06 'I e.; 

W- 0.11 3.66 0.1 0.31 0.31 0.1 
•>. 
V 0.13 33.0e. 0. 1 6.30 6.30 0.1 
I 0.05 3.21 0.0 0.6-0 0.60 0.3 
0 0.03 ^0.00: -0.: -S * 1 7 

i r i • 
f 0.11 31.63 -0.6 -L,2-i -4,31 0.1 
* 

K* 1. i 
-ir 

7. L.J -0..1 -<•. cc -0.86 . 
1 0.03 6.67 -0.1 -i. 34 -0.38 0.1 
: 0.03 V • - w' 0.0 0.86 0.6 
0 0.03 r. 0.8 0. 1 
•i 0.'06 1.91 0.6 e.32 0.66 0.; 
. 0.00 0.06 0.i 6.37 0.1 
I 0.0'0 0.60 0.8 >45 6.i5 A « 

t,: 

0 0.00 7 0.8 p. 

0.1 
-0 'IM 0.® 0.8 -66.06 -66.06 0.1 

0.00 0.1 'I 0.1 
-0 0.00 6.00 0.8 -16.96 -16.96 0. 1 
-0 0.01 -6.00 0.8 -36.60 -36.60 0.1 

0 0.01 3.00 0.8 13.79 13.79 0.1 
1 0.01 1.07 0.6 6.07 6.07 0.. 

0.01 e.39 0.8 4,21 8.61 '0.1 
c 0.06 1.20 1.7 7.8! 7.81 0.1 
5 0.05 0.76 8.6 8.35 4.35 0.1 

11 0.05 0.83 -1.5 -0.95 -0.95 0.1 
9 0.05 0.59 -1.5 -1.17 -1.17 0.; 
7 0.06 1.09 -f _ 1 -1.06 -1.06 0.1 
a 0.15 1.66 -0.6 -0.16 -0.16 0. 1 
0 0.15 1.71 0.6 0.65 0.65 0.1 
j C.06 1.56 6.3 3. Ij 3.15 0.; 
3 0.08 l.» 6.7 5.73 5.73 0.1 
3 0.06 0.89 6.6 7.89 7.89 0. 1 
•j 
U 0.05 3.18 8.8 19.60 19.60 0.1 
2 0.06 6.65 .' I ? 66. S6 26.86 0. 1 

0.06 1.09 0.6 0.76 0.76 l\ • 
i. . . 

b 0.07 1.16 -0.6 -0.6" -0.67 0.; 
c 0.08 0.75 0.8 0.57 e.57 0.1 
r 
J 0.03 0.56 1.3 l.E 1.76 0.1 
7 0.06 0.83 1.5 'i •y'" i. 3o 6.36 0.1 
h 0.03 0.86 6.3 6.93 2.63 0.1 
7 0.08 0.55 6.8 6.36 6.19 0.1 

10 0.06 0.66 c 
J 1.81 1.66 0.1 



CPTN17 ; N-17 : 11-20-91 10:40 PPGE 

DEPTH DEPTH TIP RESISTftNC 
teters feet Cc tsf 

^.C5 6.7 12 
£.10 6.9 15 
£.15 7.1 25 
2.20 7.2 54 
2.25 7.4 62 
£.30 7.5 64 
2.55 7.7 66 
2.40 7.9 66 
2.45 6.0 65 
£.50 b.£ 62 
£.55 6.4 64 
2.60 6.5 65 
2.65 8.7 65 
2.70 8.9 65 
2.75 9.0 68 
£.30 9.2 74 
£.•55: 9.4 .68. 
£.90 9.5 '7 
£.95 9.7 128 
5.00 9.6 155-
3.05 10.0 146 
3.10 10.2 194 
3.15 10.3 173 
S.2-0 10.5 135. 
3.25 10.7 115 
3.30 10.8 ill 
3.35 11.0 121 
3.40 11.2 138 
3.45 11.3 139 
3.50 11.5 150 
3.55 11.6 164 
3.60 11.8 163 
3.65 12.0 135 
3.70 12.1 124 
3.75 12.3 ill 
3.80 12.5 91 
1^.85 12.6 82 
3.90 12.8 84 
3.95 13.0 79 
4.00. 13.1 80 
4.05 13.3 85 
4.10 13.5 -9 
4.15 13.6 130 
4,-20 13.8 223 
4.25 13.9 289 
4.30 14.1 256 
4.35 14.3 163 
4.40 14.4 137 
4,45 14.6 10« 
4.50 14.8 81 

•EE TIP LOCfiL EVICTION FRICTIOfTRfiTIC PC'RE PRESffJRE P K RftTIO CIFF P P SHTIO INCLINflTII ."s tsf Es/fc % Pw DSl PK/QC % i?H-?f;}/Qc 5: I deg 

12 
15 

0.09 
0.12 
0.27 

0.74 

8.8£ 

1.06 

2.7 
2.7 
2.7 

1,69 
1.3£ 
0.76 

1.51 

1.14 

0.66 

0.1 
8.1 
0.! jii 

62 
0.43 

0.50 
8.79 
0.80. 

2.4 

3.6 
0.32 
0.30 

0.25 

0.23 
8.1 
8.1 

' 64 
66 

0.-3 -i 1' • f ? 2.7 8.31 0.24 

8.1 
8.1 

' 64 
66 0.50 8.76 2.3 8.38 8.22 

v • . • 
66 0.50 0.76 3.0 8.32 8.24 

v« . 

8.; 
0.43 0.76 3.8 0.35 0.25 8.1 

62 0.43 0.73 2f 1 0.36 8.25 8.1 
64 0.42 8.66 c 0.36 0.24 8.1 
65 0.47 0.72 7 0.36 0.24 8.1 
65 0.5! 0.79 7 < 

i. 0.3«i 0.22 0.1 
65 0.54 0..33 -

J 3.3.7 8.23 
68 8.60 0.88 — 

u» J 0.37 8.24 8.; 
74 0.6^ 8.68 : 0.36 0.22 8.; 
36 0.66 8.75 3.7 0.3^0. 8.19 8 ; 

111 0.79 0.71 3.4 0.22 0.12 
1 • i 

126 0.97 0.76 3.1 0.17 0.09 
V 1 « 

0.1 
iJhJ 1.24 8.93 3,1 0.17 0.08 
146 1.16 0.60. .:•. 6 8.13 0.09 dfk 
194 * 4 -4 

1. .0 8.58 3.0 0.11 0.04 
174 1,02 0.59 2.1 0.09 0.01 0.1 
4 0.97 0,72 2.4 0.13 0.8-3 0.; \ 
• • tar 0.81 0. 70 0.17 8.05 8.1 
111 0.73 3.66 3.3 0.21 0.06 0.1 
121 0.S2' 0.66 - -T 0.22 0.09 0.: 
138 3.96 0.^1 U. 0.28 0.03 8.1 
139 0.96 0.71 -.0 0.21 8.89 0.1 
150 1.03 0.69 4.8 8.19 0.08 8.1 
164 0.89 0.54 3.9 0.17 0.07 0.1 
163 1.05 0.64 2.. 8.17 0.06. 0. 1 
135 1.00 0.74 3.0 0.16 8.8£ 0.1 
125 1.01 0.81 3.7 8.21 0.06 0.1 
111 0.90 0.8! 4.0 0.26 0.06 8.1 
91 0.73 0.80 4.5 8.34 8.12 0.1 
82 0.67 0.62 4.5 0.40 0.15 0. i 
85 0.66 0.75 4.6 0.39 0.14 0.1 
•50 0.62 0.78 4.7 0.43 0.16 0.9 
80 8.63 0.79 5.1 8.45 0.18 0.2 
65 0.66 0.76 5.2 8.44 0.18 8.1 
c: 1.0- 1.06. J. 4 0.40. 3.16 0.1 

130 1.20 0.92 c r 0.38 0.12 8.1 
223 1.33 .0.82 5.0 8.16 8.05 0. i 
269 1.77 0.61 3.1 8.08 -0.01 0.1 
256 1.52 0.60 1.4 8.04 -0.06 
183 1.89 0.60 8.9 8.04 -0.10 w 
137 0.96 0.71 -4.8 -0.25 -0.44 0.! 
100 1.09 1.09 -3.2 -0.23 -0.50 0.1 
31 1.02 1.25 -1.5 -8.13 -0.46 0.1 



N-17 1 1 -20-9 1 10: ̂̂ 0 PAGE 

DEPTH 
isters 

DEPTH TIP RESISTttCE CORRECTED TIP LGCfiL FRICTION FRICTION" RfiTIC POSE PRESSURE P P RRTIC DIFF P P RfiTIC IICLINfiTICr 
feet Qc tsf Qt tsf Fs tsf Fs/Qc % Pw psi Pw/Qc % (Pw-Phl/Qc % I ijor 

4.55 14.9 105 105 0.86 0..83' -0..4 -8.03 -0.29 8,1 
4.ee 15.1 87 36 0.63 0.73 -2.5 -«.3« -0.52 0.1 
4.&5 15.3 76 77 8.56 0.74 5.0 0.47 8.09 0.1 
4.7« - J. ̂ 83 63 0.61 0.73 c r 

J* -J 8.4c 0.13 0. 1 
4.75 15.6 95 95 0.74 0.76 5.6 0.43' 0.11 0.1 
4.6e •5.7 39 39 0.83 0.93 5.7 0.46 0.13 8.1 
4.85 15.9 183 183 0.6T 0.85 5.7 8.41 8.18 8.1 
4.'J8 16.1 138 138 0.93 0.77 5.2 0.33 8.86 I'o 4 

0, : 

4.95 16.3 111 111 0.63 0.74 5. .3 0.3i 8.09 C, 
5.W 16.4 186 186. 0.79 0.75 5.9 8.40 8.10 0.1 
5.05 16.6 130 130 0.80 0.67 6.0 8.36 8.89 0.1 
5.10 16.7 * 7'^, 0.S3 0.67 4 0 

Wl * 0.33 8.87 0. 1 
5.15 16.9 137 137 0.36 C.70 6.0 0.34 8.08 8.1 
r •%'k 
J. L.V 17.1 187 187 0. S3 ?.77 6.3 0.43 0.10 0. 1 
5.E5 ' *7 '• 93 r-. 

7C 0.79 0.66 3 0.49 0.13 0.; 
5.50 17.4 94 95 0.91 0.96 0.3 0.46- 0.11 0. . 
5.35 17.6 130. 130 1.37 1.05 b.3 0.35> 0.88 0.1 
5.40 17.7 300 308 i rc 

i« wJ 8.73 D. - 0.33 0.85 1.1 
5.45 17.9 334 334 1< JPC 0.69 LI 8.14 0.03 8.1 
5.50. 18.0 360 360. 3.43 0.66 J. 1 0.18 -0.00 8.1 

18.3 319 319 8.54 I 8.08 -0.03 0.; 
p. 60 16. H 393 1.69 0.56 3.4 0.'8.3 -0.05 0.1 
5.65 16.5 309 309 i.93 0.63 4.4 0.10 -0.0c' 0.1 
5.70 13.7 345 345 3.05 0.60 4.3 8.09 -0.03 0.1 
5.75 16.9 353 7-^7 

w'ww- 1.96 0.5c. 4.0 8.86 -0.03 8.1 
5.80 19.0 356 1.30 0.54 3.0 8.06 -0.06 0.1 
5. .85 19.3 364 £64 1.71 0.60 1.7 8.04 -0.10 0.1 
5.98 19.4 381 301 1.43 0.71 3.1 8.11 -0.10 8.1 
5.95 - r4 • 7~ 0.70 3.4 0.14 -0.10 8.1 
6.00 19.7 177 177 1.15 0.65 4.3 8.17 -0.07 0.1 
6.05 19.6 166 186 1.06 0.57 5.1 0.20 -0.03 0.1 
6.10 30.0 174 174 ' 1" 0.65 5.9 8.25 -0.00 0.1 
6.15 30.3 166 166 1.15 0.69 6.4 8.26 0.0! 8.1 
6.E0 30.3 153 153 1.16 0.77 6.6 8.32 0.03 0. 1 
6. £5 30.5 • C- 153 1.17 0.76 7.1 8.3^3 0.04 8.; 
6.30 30.7 163 163 1.3-3 8.75 7.3 8.3c 0.04 0. 1 
6.35. 30.6 174 174 1.39 0.74 7.3 0.30 0.04 0.: 
6.40 31.3 160 168 1. 'iS 8.81 7.4 8.29 0.04 0. ; 
6.45 u'l. £' 133 183 1.56 0.85 7.3 8.29 8.03. 0. 1 
6.50 31.3 179 179 1.53 0.86 7.5 3.30 0.03 0. 1 
6.55 
6.60 

31.5 
31.7 

161 
193 

161 
193 

1.17 
!. 14 

0.65 
0.59 

7.6 

7.6 
0.30 
8.29 

0.04 
0.83 

0.1 
8.: 

6.65 31.8 336 c-b 1.43 0.63 7.1 0.23 8.01 0.1 
6.78 33. Z 366 c3b i.99 0.78 7.4 8.19 0.81 0.; 
6.75 33.1 71 

u. . 311 u. 43 8.76 5.9 8.14 -8.83 0.1 

i-'! 33.3 313 3.56 8.83 5.6 8.13 -0.63 0.: 

w/l: 33.5 500. 300 3.53 0. 64 5.6 0.14 -8.04 0.1 
6.90 
6.95 

33.6 381 381 2.38 0.76 5.4 8.13 -0.84 0.1 
6.90 
6.95 33.6 308 306 3.36 0.73 3.9 8.09 -0.06 0. 1 
7.00 33.0 348 346 c, 

u. JC 0.73 3.7 8.86 -0.10 0.1 



:PTNi7 ; N-17 : 10:A0 PPGE 4 

TIP SESISTflNCt CORRECTED TIP LOCfiL FRICTION' FRICTIC.V RfillC TORE PRESSURE :• P RftTZC DIFF P P RflJio INCLINfi'TIOf 
5c tsf Ct tsf Fs tsf Fs/5c > :W) psi PK/&C S ifV-P'ril/Sc * ' I Hsg 

DEPTH DEPTH 
aeters feet 

sg 

7.05 23.1 396 396 £.96 0.75 0.6 0.01 -0.12 0.1 

0.1 

0.1 

8.1 
8.1 
8.1 

7.10 23.2 414 0.31 -0.0 -8.. 00 -0.13 

-0.11 

0.1 

0.1 

0.1 

8.1 
8.1 
8.1 

7.15 23.5 4Si 45^ 3.69 0.65 0.7 0.01 
-0.13 

-0.11 

0.1 

0.1 

0.1 

8.1 
8.1 
8.1 

7.20 23. F 

7.25 23.2 

7.30 23.2 
7.35 24,1 

419 

419 

-46 
477 

tir 

477 

3.64 

3.56 

3.57 

0.37 

0..S8 

0.80 
0.37 

Ci <1-

4 c.: 

0.03 

0.04 

0.03 
0.02 

-0.11 
-0.09 
-0.09 
-0. 10 

0.1 

0.1 

0.1 

8.1 
8.1 
8.1 

7.A0 24.3 467 '(F 0.95 1 r 0.02 -0. 10 0. 1 
7.45 ?4.- 452 • 

1.2"? 0.99 ; 1 0.03 -8.18 0. ; 
7,50 24.2 4« 400 iJ. .' u 0.'?3 2.7 0.05 -0.10 8.1 
7.55' 24.2 388 339 2.71 8.70 1^* . 0.06 -0.09 8.1 
7.20 24.2 391 -Q' 

W / A 2.66 8.66 3.: 0.06 -8.09 8.1 
7.65 2-5.1 332 382 3.'09 8.3: 3.H 8.86, -0.09 •3.1 
7.70 25.3 36.6 366 3.31 0.90 " i 0.86 -8.18 8.2 
7.75 2t.- 329 329 £.69 0.82 3.7 8.06 -0.10 8.3 
7.30 25.2 312 W i C 2.2? 0.73 3.7 8.8- -0.11 
7.35 E'S.F 312 ~ 4 

W'lC 1..S3 0.59 ~ u 
k.'* u- 8.09 -8.1. c -

7.i£- 25.2 317 ;i7 2.26 0.71 :.? 8. -0.15 2.8 
7.95 22..! 305 306 2.45 8.60 -.9 0.12 -0.09 *-.3 
8.00 26.2 345 3-j .2.6? 0.73 1. s 8.83 -f.. 15 
6.05 22.4 322 322 Z- "* "• 0.6t 0.5 8.01 -8.19 M 
6.10 26.6 w'. T 31? 0.75 2.1 tnr -e. 15 W 
e.l5 26.7 324 32'4 ii. ct 0.78 r, 

ll« C 0.85 -0.15 3.6 
6.20 26.9 337 337 c. ct 0.67 0.9 0.02 -0.17 
6.25 27.; 349 3H9 ll* Uw 0.67 -0.5 -0.01 -0.20 8.5 
6.30 27.2 356 356 £.35 0.66 -1.6 -0.22 0.1 
6.55 27.- 360 360 0.69 -1.5 -0.03 -0.22' 8.1 
•3.40 27.2 33i ^•u4 L bl? 0.63 -0.04 -8.22' 8.1 
6.45 27.7 482 402 CJ .' l' 0.69 il -0.04 -0.21 8.1 
3.50 £7.2 414 414 2.35 0.57 -0.05 -0.20 8.1 
£.55 26.1 413 413 c!. 5c 0.63 -2.5 -0.04 -0.21 8.1 
6.60 23.2 412 412 2.63 0.6? 1.1 0.02' -0.15 8.1 
6.65 £6.4 455 455 3.21 0.71 0.5 0.'8.1 -0.15 8.1 
3.78 £3.5 455 455 3.30 0.73 -0.4 -0.01 -0.16 0.1 
3. 75 c!u. : 436 433 3.85 0.70 -8.6 -0.01 -0.17 • 

C t L 

3.60 £6.9 432 432 2.95 0.62 -1.3 -0.'02 -8.19 8.! 
3.85 2-9.0 432' 432' 2.31 0.65 -1.6 -0. 03' -0.1? 8.1 
6.90 29.2 414 414 2.30 0.63 -2.3 -0.84 -0.11 8.1 
6.95 29.4 393 395 2.60 0.66 -2.6 -0.05 -8.23 8.1 
9.W £9.5 542 342 2.26 0.66 -2.6 -0.05 -0.27 8.1 
9.05 29.7 278 £76 1.95 0.70 -2.5 -0.06 -0.33 8.1 
9.10 29.9 188 165- 1 *^1 1.01 -2.3 -*3.09 -*3.46 0.1 
9.15 30.0 95 95 i. 32 1. Fi -0.16 -6.95 0.1 
9.20. 30.2 39 39 1.5? 4.06 -1.5 -0.33 -2.26 1 . t 
9.25 ;<0.3 27 27 0.97 Ot 57 -l.S -0.34 -3.14 1 ' 

9.30 30.5 20 20 0.60 3.02 0.8 0.01 -3.85 gk 
9.35 30.7 i 7 

1 • 7 0.-4 2.60 - • c 0.73 -3.74 w 
9.48 30. .3 17 17 0.41 2.43 2.6 1.21 -3.38 0.1 
9.45 31,0 It 16 0.39 2.53 3. 7 1.69 -3.30 8.1 
9.50 31.2 •h 16 0.3- 2.20 4.3 1.97 -3.05 0.1 



1 
CPTNi? N-l" ; il-E'iZ!-91 10:40 

DEPTH DEPTH TIP RESISTANCE CORRECTED TIP LOCAL FRICTION FRICTION RATIO PORE PRESSIJRE P P RATIO DIFF ? P RATIO INCLINATIO 
leters feet " 

•5.K 51.3 
9.&« 31.5 
S.b5 31.7 
9.78 31.S 
5.75 32.? 
5.3?: 32.2 
5.8:: >2.3 

tsf at tsf Fs tsf Fs/fc S Pw psi Pw/Qc % (PV-Phl/Qc S I deg 

16 16 0.36 2.30 t.'i 2.27 -2.73 0.1 
13 0.37 2.73 8.5 i.74 4 • iw 0.1 

13 0.32 2. i7 5.3 J. 17 -1.01 0.1 
13 '3.2-5 2.23 10.1 5.70 -0.55 0.1 
_ u Ca w*«J 2.56 10.7 6.00 -Z.i^ 0.1 

i " 
i.W' 13 A 11.^ 6.33 0.05 0.1 
iij 11.£ 6.62 0.26 0.1 

WRITE NUMBER OF RODS USED 



COIVJOCO IMC 

Cpifi r' at Of :CHLVIN Sc:!_Li:> 
Co Site Loc:N-17 
Job No. ; 1 
Tot. iJnit Wt. (svg) : 150 pcf 

CPT Date 
C o r, e Used 
Water table 

:i- U0-9 i 10;40 

d. USt'SS.; 

K?TH fc (avg) Ft (avQ) Rf iavg) SIGV 
deters! (feet) (tsf) (tsf) (^i) (ts^) 

SOIL PafiVIOtiR T>PE tq - PHI 3PT Sij 
deg. N 

0.38 _ 0. dw 0.83 10.80 0.04 u'defi-.ed .»D)FND LiNDFD UDF 
0.C.8 J 1.88 0.02' 1.33 0.11 undefined UN'DFND •JNDFD UDF 
e.95 3 0.14 •0.88 3.® 0.18 uncefinec LINDFW) LWDFIi LiDF 
1.25 4 0. iju 0.8i 8.63 8.23 ssnsitive fine grained UNDfrffi •JNDFD 
i.55 5 5.00 0.08 1.63 0.37 sensitive 'ina grained UflDRC LINDFD 
1.65 6 5.00 0.05 1.® 0.32' sensitive fine grained iJMDFNE- UNDFD 2 
2.15 7 12.50 0.10 0.81 0.36. sandy silt to clayey silt UNDFHD LINDFD C 

i.iO a 62.58 0.46 0.77 0.40 sand CO DI.CV sa-;,; 60-^8 42-44 9=-

2.75 0 64.85 0.50. 0.76 8.45 sand to silty sand 60-70 42-44 it 
3.05 10 1 < 7 77 

1lU. 8.-31 0.81 0.49 sane to siltv sand 80-90 44-46 27 
3.35 i- 141.58 0.31 0.65 0.53 sane ®--9e 44-46 27 
W. 6w* 12 148.17 0.93 8.67 0.57 sane 80-'98 44-4? 28 
3.95 13 35.17 0.77 0.80 0.63 sand to silty sand 70-6? >^2-4 4 
4.25 14 151.00 1.19 0.79 0.66 sand ®-98 44-46 29 
4.55 1" 143.67 1.03 8.76 0.78 SariG .60-98 44-45 .~i r 

Cu' 

4.65 16 68.67 8.-8 0.88 0.75 sand to silty sand 60-70 40-42 ci 
5.15 17 113.17 0.65 0.71 8.79 sand to silty sand 70-30 42-44 29 
5.45 18 153.50 1.23 0.61 8.83; sand 80-90 42-44 71 

5.75 *u 
• rf 323.67 * 

*» J 1 0.60 8.56 gravelly sand to sand )90 46-48 >50 
6.05 E« 226.67 1.40 0.62 3.92 sand >90 44-46 43 
6.40 2': 166.® 1.23 0.74 •0.97 sane 80-90 42-44 32 
6.78 V-. 

CC 206.00 1.47 3.71 i.01 sane 30-90 44-46 40 
7.00 23 313.33 2.43 0.77 1.06 sane 190 44-46 >50. 
7.35 24 423,57 3.5.4 0,32 1.10 gravelDy sane to sand >98 46-46 >50 
7.65 £5 410.08 5. 4r 0.35 1.15 gravelly sand to sand >90 46-46 >58. 
7.95 26 323,50 2.47 8.76 1. sand >98 44-46 >50 
e.£5 £7 332.67 2.44 0.75 1.23 sand >90 44-46 >50 
a. 55 28 368.17 2.52 0.65 1.28 gravelly sane to sar.i >90 44-46 >50 
6.65 29 437.35 3.03 0.69 1.32' gravelly sand to sand >98 46-46 >50 
9.15 38 285.® £.22 8.78 1.36 sand >90 ui-ib >50 
3.45 71 

sj* 22.67 0.73 3.2'4 1. 4l clayey silt to silty clay LINDr!^- LlNEfD 11 
3.75 3c 14.® 0.3.4 2.39 1.45 clayey silt to silty clay iJNDFND iJNDFD -T 

Dr - fill sancs (JaiiolnOHsk: , et al. : :935} PHI - Rcbertson and Caipanella 1983 3u: Nk= 10 

«« Note: For interpret it i Oil purposes ;he PUJ;!ti) CF'T PROFI'LE S ticuld be used riith tr.e "HBLLHTEII (DUTP'iJT f ria CPT INTRi 

tsf 

LWDt-De 
.t 

1.1 
UNDEPIN'EI' 
LWDFifSD 
LiNDtFINtL 
UKDEFINDD 
UNJEFI'^D 
LKDEFINED 
LWDE^INED 
LKIDEFIHEIr 
UNDE^I 
I.INDEFI 
UNDtFI 
L»{DEFII£r-
iJNDEFI.NEi; 
LW'EFIHEI) 
UNDEFINEI 
LNDEFIf© 

l»s'DEF;NED 
IJNDEFINED 
UNDEFIfE: 
UNDEFiNEI 
LIN'DEFINEE 
UDEFIE 

E.0 

w .Wi t-w 



1 
ir-itici DoselifiS 

QC r£ ?H IvC 
-ai -'.'3b -3.7 

^iie space: 154 i souncinc 

•l=Start Fc:=Baselir;e F2=Co-;tinue -4=P:>ir:tt;' Of- F:ji=DCS 

Dec 

5c 

Z.'ii 

Pw 7;. 9 

Inc i. 1 



L L ....i 

FIELD ACTIVITY LOG SHEET 

age / of / 

ocatlon: -:;g=7# O'lS 

(conocoj 

tc: 

nit: / Operators: 5'<^MS 

.Start Time: W .End Time: \ B 

J Town: , State: Xd±sL 
A > /.S 

roj. Consultant: A tO t^rt sl»\j — Company: 

Date 
Start 
Time 

End 
Time Location File 

Cone 
Strat. Soil Water 

Mont. 
Well 

Depth 
(ft) 

Hole 
No. 

Reason for Stopping 
1. Tip Pressure 
2. Predetermined Depth 
3. Friction 
4. Inclination 
5. Hydraulic Pressure 

Grouting: 
F - Funnel 
T - Tubing 
D - Downhole Comments 

12.3^ /3a f n-if jfVais 31.L / 2~ F "i'/or AT J T. I 

-



1 
% 

a 
0. 

n 
*1 
o 
h-
0. 
u 
UJ 
-J 
M u. o 

z 

u 
d 
X 

H' 
(U 

01 
I 
0 
(U 
1 (0 «« a 

] 

0 = ® 

U 
0 

0. 
t- o 

Q 
lU 
(0 
3 

UJ 
z o u 

0 
U (0 

-I _> 
UJ 
(0 

> 10 
_J •»< 
< I 
u o 

X z 
0 o 
H M 
< I-
1 < 
UJ u 
X o 
O _J 

z ni h 
81 

TO-

S 
M « 

O H 

mi 

I I I I I ' ' ' A ' ' • 

HidBO 

ID 

CU 
n 

•p 
a. 
o 
D 
X 
o 
X 

10 
lO o 

c 
o 
E 
o 
c 
o 
c 

& 
Q 

i 



1 SOUNDING DftTP. IN FILE CPTDl! 

^ -PERRTDR 

I 
i CONE ID 

CPLUIN SELLS 

£93 

ll-£iZi-9i IE: 43 

LOCftTION : 0-15 

JOE No. : 1 

L::rc;co. ITJC. 

[tP'Tn 

fe?t 

?.?5 
c.;a 
a. 15 

l.dZ' 
a. 33 
8.35 
c.ie 
8. H5 
8.53 
8.55 
0.68 
8.65 
0.7J 
e.75 
0.80 
8.85 
0.50 
8.?5 
1.00 
1.05 
1.10 
1.15 
1.as 

1.30 
* i • w'J 

1.45 
1.50 
1.55 
1.60 
1.65 
1.70 
^ 7^-

1.60 
1.35. 
1.60 
1.65 
£.00 

:P REilbTflNCE CDKREC'E TI 
Qc :;f it 

-£60 

Jc;. "IC'ICN -piCTICti RATIO 
^ r *• e ^ ^.Ti - • 

'7, i)? 

PORE C.O£S3JSE P'PRPrlO OIF? P P (JHTIO 
P-A- pi: ^a/Qc % ;Tv-Pt.,/Qc % ' r;-

0.1 

?.£ 
0.2 i * 0.05 4.27 3.1 0.77 2.77 
0. .1 

0.5 
5 

£ 
0.02 

0.06 
1.88 

£.62 
0.2 

0.0 0.14 
0.38. 

0.14 
0.^ 

0.8 
t 

0 

< 

0 
0.03 

0.05 
4.W 

10,16 
0.0 

8.0 
0.££ 

0.00 
£. £'£ 

0. 00 
I '7 
. « V - ' 0.04 ij< .:(• 0.0 0.00 0.00 

0 

0 
0 -0.00 -5,00 0. 0 6.98 6.20 

A • W 

0 

0 0 -0.01 3.0 -
1.5 1 -0.01 -C. 5£ 0.0 0.£8 ?. £8 
1.6 " - -0.01 (7 0.3 4.0£ 4.0£ 
1.8 f: 0 -0.01 -8.00 t.7 :«.££. 56.86. 
£.0 3 0 -0.01 0.£ ' 
£.1 <• -0 -0.01 £. 67 0.7 -2«.ll -£•0.11 
c. 3 -0 -« -0.01 4.00 6t i -54,30. -54. ?8. 
O. - -e -0 -0.e: 31.00 1.3 ^-££•7.54 
£.6 c 0.00 0.'02 1« 3 5.17 5.17 
£.6 3 6 0.05. 0.61 1. w* l.£0 l.£0 
3,0 16 16 0.07 0.43 1.3 0.61 0.61 
3.1 0.12 0.52 1.1 0.38. 0. 3.2 
3* u £4 £4 0.11 0.45 • • o 0.40 0.40 
3.4 £« £« 0.10 8.49 1.6 0.58 0.58 
3.6 16 IS 0.06 0.35 « y 0.66 e.66 
3.6 16 18 0.£4 1.30 £.0 0.76 0.76 
7 . £4 54 0.12 0.81 I . V 0.50 0.50 
4.1 15 15 0.16 1.10 1.3 0.65 0.65 
4.3 6 3 0.02 1.12 £.0 1.20 1.20 
4.4 C c 

J 0.06 !.£& 4.0 6.02 6.02 
4.6 £ £ 0.0£ 1.00 6.2 £4. £8 £4. £8 
4,8 u £ 0.01 0.70 2.5 36.51 36.51 
4.8 3 7 0.07 £.47 11.3 30.12 30.12 
5.1 5 e.;0 1.28 1£.2 12.54 12.34 
C / 7 0.05 0.7£ 6.1 6.4£ 6.4£ 
5.4 u 

•J 
r 
0 0.02. 0.212 /• -

C.I J' 1.28 1.28 
5.7 7 •J 0.02 0.41 C. ( £.57 £.57 
5.7 7 6 0.04 0.43 3.1 £. 26 £.26 

6 6 0.06 0.67 A 0. c £. 47 £.47 
W*l 1 1£ 1£ 0.07 0.64 S. £ 1.25 1.25 
6.£ 15 15 0.10 0.63 3.0 1.43 1.40 
6.4 18 18 0.1£ 0.67 3.1 ].•££• 1.27 
6,6 £1 £1 e.I6 0.77 3.3 1.13 1.05 

0.: 

0.6 
0.7 
0.6 
0.6 
'i". t 

0.5 
0. 5 
0.^ 
0,2 
0.;. 
0,2 
0.2 
0.2 
0.3 
0,4 
0.i 

0.2 
0.2 

0 
0." 
0.4 
0.4 



CPTQiS : n-15 : 11-£0-9 1 1£:93 i-\PGE £ 

€F'TH DEPTH TIP RESISTANCE CORRECTED TIP LOCfiL FRICTION FRICTION-RATIO PORE PRESSLIRE P P RATIO DIF- P P RATIO irCLINATION 
'tsrs fret Qc tsf Qt tsf Fs :sf Fs/Qc % ••w psi Pw/Qc X •:Pw-Ph)/Qc X I deg 

£.05 :..7 £6 £6 0.£-0 0.79 3i ij 0.92 0.84 0.4 
£.10 6.9 33 33 0..23 0.68 3.4 0.73 0.65 0.3 
£. 15 7.1 48 48 0.40 0.84 3.4 0.50 0.44 0.3 
£.£0 7.£ 7^. 76 0.53 0.70 3.0 0.28 0.24 0.3 
£.£5 7.4 77 0.55 0.72 to'f toP 

T. 
V* to.'* 0.26 0.3 

£.34?. . • to' 77 rj 0.50 0.65 7 C 
w 0.3i 0.27 0.3. 

Z» w J 7i 7 76 "6 0.^9 0.65 -• c 
Ji J 0.54 0.27 0.3 

£.^8 76 76 0.50 0.66 3.6 0.34 0.27 0.3 
£.45 6.0 .'to' 73 3.52 0.71 3.6 0.36 0. CO 0.3. 
£.50 S.£ ic; 

to>W 0.45 0.70 3.8 0.42 0.32 0.3 
£.55^ 8.4 59 59 0.37 0.62 3.9 0. 48 0.36 0.3 
£.&C 0.5 5; 56 0.36 0.64 7 C, 0.51 0.37 0.3 
£.65 8.7 48 48 0.35 0.72 3.9 0.58 0.41 0.3. 
£.70 8.5 40 47' 0,33 0.83 3.9 0.70 0.49 0.3 
£.75 9.0 30 30 0,32 1.06 4.0 0.95 0.64 0.3 
£.30 C y £•0 £? 0, £8 1.39 4.; ;.4c 0.99 t't W 

£.85 9.4 17 17 0..£3 1.37 1.74 1.13 0.4 

£.50 c 
to> 0,20 I.3.8 1.86 1.10 0.3 

£.95 u 7 
1 lA 14 0,21 1.53 to' 1.75 0.92 0.3 

3.00 ^.6 1A 0,27 i.96 1 1.96 1.09 
^.05 10.0. in 14 0,33 2.40 Jf* & 1.91 ;.S0 0.3 
1.10 ie.£ 4 A 

. 1 1A 0.34 2.39 2.2 1.11 0.21 0.3 
t a-

• W 10.3 12 12 0.53 2.80 3.0 1.82 0.68 0.3 
3.£0 10.5 13 0.27 2.12 3.0 1.66 0.59 0.3 
3. £5 10.7 15 15 0. ilJ 1.68 1.6 0.77 -0.20 0.3 
3.30 10.6 16 16 0.24 1.46 2.3 1.02 0.12 0.3 
3.35 11.0 !£ :£ 0.29 2. jc 3 2.08 0.75 0.3 
3.40 i:.£ 11 s • 0.33 2.95 4.4 2.86 1.43 0.3 
3.45 11.3 13 0.2^ 2.08 3.3 1.91 0.55 0.3 
3.50 11.5 £1 21 0.24 1. i ^ 0.45 -0.34 0.3 
3.55. 11.6 17 17 0.20 ^ < 7 

4 • « 1 2.5 1.07 0.04 0.3 
3.60 11.8 1 n 14 0.3£' £.2- 3.6 1.9-5 0.57 0.3 
3.S5 12.0 £1 ll 0.35 1.70 5.9 1.36 0.47 0.3 
3.70. lc« 1 39 3^ 0.3-9 0.97 0.0 6.W -0.48 0.3 
3.73 12.3 53 53 0.30 0.56 4. • to" 0.18 -6.1s 0.4 
3.80 12.5 65 6t> 0.33 0.50 2.6 0.29 -0.'02' 0.4 
3.35 12.5 71 T--

f . 0.37 0.53 3.6 0,37 0.08 0.4 
3.90 12.8 "2 72 0.43 0.59 4. j 0.43 0.13 0.4 
3.95 13.0 72 72 0.43 0.60 4.9 0.49 0.19 0.4 
4.00 13.1 65 69 0.43 0.62 5.2 0.55 0.23 0.4 
4.05 13.3 70 70 0.45 0.61 5.6 0.57 0.25 0.4 
i.l0 13.5 63 63 0.42 0.67 5.7 0.63 0.29 0.4 
4.15 13.6 56 56 0.40 0.71 5.9 0.76 0.34 0. 4 
4.C0 13.8 50 50 0.35 0.70 6.0 0.87 0.38 0.4 
4. £5 13.9 43 43 0.37 0.8T 6.2 1.04 0.46 0,4 

14.1 43 43 0.37 0.C-6 6.2 1.00 0.46 0.4 
•.35 14.3 60 60 0.40 0.67 — n 

J.") 0.71 0.28 0.4 
*.40 14,4 64 64 0.41 0.63 6.1 0.68 0.23 0.4 

4.45 14.6 ^A 64 0.41 0.65 6.3 0.72 0.30 0.4 
4.50 14.S 63 63 0.41 0.64 6.6 0.75. 0.32 0.3 



CPT015 ; 0 -15 • 1 i -2:0-9 1 1 iT.': 3 ? •HGE 3 

% 

EtPTH DEPTH TIP RESISTANCE CORRECTED TIP LOCAL "RICTION FRICTION flfiTIO PORE PRESSURE P P RATIO DIF P P RATIO INCLINATIO 
letsrs feet J: tsf Qt tsf "s tsf Fs/Qc % Pw 05 i Pw/Qc i :Pw-?f,)/Q.: * I deg 

A. 55 l-t.9 70 70 0.41 0.58 6.6 0.67 0.26 2 T 
4.3a 15.: C"? 53 0.51 0.62 6.1 0.53 8.19 

v« W 

0.4 
4.65 15.3 77 76 0.52 0.67 6.3 0.59 0.22: 0. 4 
4.7« 15.4 80 80 0. 0.6" 6.6 0.59 0.22 0.4 
4.75 15.6 •64 .34 0.54 0.64 7 0.58 0.22- 0.3 
i.ea 15.7 Bo 87 0.53 0.61 0.57 0.22 0.2 
4.55 15.7 •67 87 0.54 0.62 0.57 0.22 0.2 
s.ee 16.1 35 35 0.54 0.64 6.9 0.59 0.22 .1 7 «.'• 
4.95 16. £ 1 ; 77 Zt ui 0.66 - ' 0.66 0.25 0.2 
zi. aa 16.4 'w 73 0. "5 0.62 7. d 0.71 0.27 0.2 
5.05 16.6 31 61 0.46 0.59 1.1' 0.64 0.24 0.2 
5.10 16.7 '4'j 0.56. 0.59 7. J 0.52 0.19 n -

ft w' 

5.15 16.9 .Li 112 0.70 0.63 7.£ 0.47 0.16 0.4 
5.20 17.1 117 • * *T 0.70 0.60 r 0.45 0.16 O.M 
5.25 17.2 ' '*2 122 0.69 0.57 - r 0.44 0.16 0.-
5.30 17.^ 1 Jc 136 0.62 0.60 *7 f. 

1 • t 0.29 0.13 0.4 
5.35. 17.6 134 0.62 0.61 -? c 0.M0 0.14 0.-
5.40 17.' 13^ 0.71 0.54 - - 0.43 0.15 0.4 
5.45 17.9 131? 150 0.72 0.56 7.6 0.42 0.15 '0. " 
5.50 18.0 134 134 0.72 0.54 7.9 0.42 0.14 
5.55 16.2 135 0.66 0.49 — r 

' • 7 0.42 0.14 m 
5.60 13.4 ' 135 0.66 0.49 7.9 0.42 0.14 
5.65 16.5 135 135 0.69 0.51 -

c 0.39 0.10 e.T 
5.70 16.7 150 150 0.21 0.54 7.9 0.38 0.11 0.7 
0.75 15.7 169 169 1.12 0.66 0.35 0.11 0.4 

5.80 19.0 214 214 1.10 0.51 i.l 0.2- 0.06 0.4 

5.65 19.2 26: 265 1. :o 0.52. 7.9 0.21 0.06 0.4 

5.90 19.4 310 310 ' Ci7 0.62 3.0 0.19 0.05 0.M 
5.95 19.5 ::6 316 2.25 0.71 7. £ 0.16 0.03 0.4 

6.00 19.7 311 312 2.47 0.79 7.4 0.17 0.02: 0.4 

6.05. 19.6 312 w'lll 2.54 0.81 7.8 0.15 0.04 0.4 

6.10 20.0 •281 221 2.31 0.62 
-.. 
'.0 0.20 0.05 0.4 

6.15 26.2 271 271 1.95 0.72 .3.2 0.22' 0.05 0.4 

6.20 20.3 282 262 1.77 0.63 ~ It 0.18 0.03 0.4 
6.25 £0.5 301 301 1.9M 0.64 6.6 0.16 0.01 0. M 

6.30. 20.7 326 326 2.37 0.72 5.8 0.13 -0.01 0.-
6.35 20.8 309 509 2.42 e.76 5.4 0.13 -0.02 e.4 
6.40 £1.0 284 264 1 w7 0.68 5.9 0.15 -0.01 e..M 
6.45 21.2 306 306 1.97 0.6'4 6.2 0.15 -0.01 e.H 
6.50 £1.3 320 321 2.53 0.79 J. 3 0.12 -0.03 e.M 
6.55 21.5 302 302 1.99 0.66 5.4 0.13 -0.03 0.5 

6.60 21.7 277 277 1.86 0.67 6.0 0.16 -O..02 0.5 

6.65 21.6 260 £60 74 0.67 6.6 0.16 -0.01 0. M 

6.70 22.0 246 I'tt- 1.62 0.66 7.0 0.20 0.00 0. •* 
6.75 £2.1 246 £48 -..67 0.68 7.0 0.20 -0.00 0.4 

6.60 22.3 270 270 1.92 0.71 5.6 0.15 -0.03 A 
6.65 22.5 £43 242 1.90. 0.7.9 0.15 -0.06 w 
6.90 22.6 209 209 1.59 0.76 5.6 0.19 -0.85 e." 
6.95 22.8 163 185 1.21 0.72 6.2 0.24 -0.04 0.5 

'.00 23.0 150 150 1.02 0.69 6.5 0.31 -0.04 0.5 



CPTOiS 

DEC'TH 
ieters. feet 

7.K 23.1 
/Ii8 2u.0 

7.15 23.5 
7.28 23. t 
7.25 23. S 
7.30 23.9 
7.35 24.1 
7.i0 24.3 
7.45 24.4 
7.50 24.K 
7.55 24.8 
7.80 24.3 
7.85 25.1 
^.73 25.3 
7.75 25.4 
7.00 25.8 
7.85 25-. 8 
7.?0 25.'; 
7.95 o-c..: 
0.00 28.2 
.05 .26. H 

10 26.8 
15 26.7 

8.20 26.9 
S.25 27.1 
8.30 27.2 
8.35 27.4 
8.40 27.6 
3.45 27.7 
8.50 27.9 
£.55 26.1 
•5.60 26.2 
S. 65 26." 
8.70 28.5 
6.75 28.7 
0.80 28.9 
8.65: 29.8 
8.90 29.2 
£.95 29.4 
9.00 29.5 
9.05 29.7 
9.10 29.9 
9.15 30.? 
9.20 30.2 
9.25 30.3 
9.30 30.5 

30.. 7 
.40 50.3 

9.45 31.0. 
9.50 31.2 

-15 li-£i?-91 PPGE P 

TIP RESIoTflN'i^ CRRECTEI' "P LDCSL FRICTIOM FRICTION -RflTII J P^jRE PR£3SL:R£ P P RATIO OIF? P P RATIO INCi-IHATK 
Qc tsf Qt t5f Fs tsf Fs/Qc % P'w psi Pw.-'O-r % •;Pw-Ph)/Q.c % I deg 

135 134 0.94 0.71 8.8 0. :• 1 -0.03 0.8 
li9 :i9 0.93 0.62 4.9 0,24 -0,12 0.8 
181 131 1.05 0.58 J 0.14 -0.18 0.8 
204 .204 X» 0.58 •2.8 0. 10 -0.17 0. •* 

271 271 1.02 0.38 0.08 -0.14 f.: 
303 303. 1.05 0.35 0.7 0.02' -0.17 0.5 
30"' 307 1.40 0.48 -1.0 -0.02 -0..21 0.5 
291 291 1.89 0.58 _ 1 • -0.04 -0.23 0.5 
282 282' 1.6j 0.68 _ ' t 

-0.03 -0.23 •0.5 
279 279 1.93 0.89 -0.8 -0.02' -0.22 0.5 
257 •257 1.58 0.81 > • 

-0.01 -0.24 0.5 
222 222 1.20 0.54 0.0 0.00 -?.28 C',5 
230 230 i.li 0.50 i. / 0.05 -0.21 0.5 
25:8 £58 1.28 0.50 • • w' 0.04 -0.20 r 

I', ^ 

c5S 253 1.40 0.55 i.3 0. 04 -0.2'0 0.5 
259 259 1.27 0.49 1.0 •0.03 -0.21 0.; 
258 258. 1.48 0.58 0.1 e.tv -0.2i 0. -. 
262 282 0.54 0.4 0.01 -0.. 23 v • 3' 
278 278 1.47 0.53 0.7 0.02 -0.21 0.5 
326 328 1.21 0.37 0.7 0.'02 -0.18 c 
299 c'i? 2.20 0.74 .1 t 0.04 -0.17 0.8 
269 269 1.7: 3.64 -0.2 -8.00 -0.24 0.7 
210 £10 0.57 0. £7 -4.2 -0.14 -0.45 0.7 
185 1.35 0.70 0.5£. -8,5 -0.25 -e.80 0.7 
1^9 149 0.98 0.65 -0.51 -0.75 0." 
lis 11.3 1,03 0.87 -8.5 -0.39 -0.95 0. •" 
85 85 0.95 1.48 -8.4 -0.71 0." 
29 2"? 0.83 2.18 -8.1 -1.52 -3.81 0.8 

18 0.76 4.63 -5.5 ~i. -^3 -8.58 0.8 
15 'C 

i J 0.42' 2.79 -4.9 -d. 3b -6.90 0.8 
1 u 13 0.14 1.05 -5.9 -c:. 14 -7.4.2 0..6 
14 14 0.11 0.80 -3.4 -i. oc 0.8 
12 i J 0.10 0.7.8 -2.9 -1.82 -8.98 0.3 
13 13 0.10 0.73 -0.5 -0.26 -5.80 0.8 

- 0.10 0.79 0.0 0.02 -5.45 0.8 
13 0.11 S.82 0.4 0.21 -5.38 0.8 
13 i / 

IsJ 0.11 0.88. 0. ' 0.41 -5.2'9 0.8 
' Z' .. i». 

.il 0.12 0.99 -1 ll 0.74 -5.14 0.6 
12 Ic 0.15 1.21 1.8 0.97 -4.98 0.8 
14 14 8.14 1.05 2.0 1.05 -4.34 0.S 
12 12 0.15 1.23 2.5 1.45 -4. D9 0.6 
12 12 0.13 1.09 2.8 1.74 -4.89 0.3 
11 11 0.09 0.83 3.3 2.07 -4.54 0.8 
1' 
- i 0.12 1.02. 3.9 2.44 -4.17 0.8 
iU 12 0.14 1.2:, 4.3 2.85 -j. 65 0.6 

-7 0.14 1.10 4.9 2.71 -3.20 0.8 
12 0.14 1.23 r 7 

w* 3.30 -5.33 0.5 
12 0.11 0.95 b. : 3.90 -2.91 0.3 
12 • i. 0.12 0.97 b. 9 4.15 -2.39 3.6 
12 12 0.1" 1.22' 7.6 4.84 -i. 4 0.6 



CPT015 : Q--i5 : 11-£0-91 lc;:43 

i D£P'TH DEPTH TIP RESIST.QNCE [XjRRECTEI' TIP L'XAL FRICTIOK FRICTiCW RflTIO PffiE PRESSURE P P RfiTj:: DIFF P P RfiTIC IHai^ttTIOf^ 
asters feet 5c tsf >2t tsf Fs :if Fs/Cc ?H psi Pw/Qc < (pK-Pri}/Qc % I dec 

S.55 31.3 iC 0.12 1.25 3.5 5.24 -1.51 0.3 
31.5 12 '2 •I. 15 1 Z'' 

1 I MW 9.4 5.59 -0.94 0.8 
9.E5 31.7 12 12 0.14 1.17 10.5 3.12 -0.32 0,6 
9.70 31.3 iC. 0.13 *• w . .•« %/ 10. 02 3.12 0.3 
9.75 3£.0 I'd Ic c, 15 i •.. IS. 2 10.20 4.02. 0.6 
9.30 33.2 id 12 0. 1G 1.4t 19.8 11.51 t.95 0.2 
9.35 3£,3 i 7 

lU Iw 0.21 1.52 21.9 12.10 5.30 e..s 
9.90 32.5 iu iH " Cii'. 8 12.91 2.29 0.2 
9.95 3£»& lu 

i" 22.1 14.40 3.04 e.t 

WRITE NUMBER OF RODS USED 



COMOCO I INJC 

^HP Ope T- a r 0 r :C;P LvIN SEL i—C* CF'T E-^.te : i i-£ 0-El i c.' r 43 

Cn Site Lc-c: 0- •• 0 0 Ti e s e d 

J 0 No. , i Wai;er tabl .e ( fe et ) • c. . 33 6.56.' 

Tor on 1 t wt. C a V g ) : 150 pcf 

DEP'Th 5: iavs) r; (avc.. >:f iavg; SIcV" SOIL BBiAVIOLiR TY?« Eq - Dr 9'r.l sP"' S'j 

'.Bstsrs; Iffft: >cf> (tsf; «) (tsf) •:*) -•9Z. r-i tsf 

•2.38 1.67 0.00 3.20 •I. ciay L?6i)FJC' IJOFC 2 _ y 

e.oe £ 0.33' -2.01 -2.50 e.ii undef;-.fd IJNDFM' j'NDf^D LOr WDEFIUE: 
0.95 3. 6.71 0.'22 0.45 0.13 sfTifitive fine crairec LNDFND U , 4 
« 
«t ilJ 19. S3. 0.14 i-i 1-. 

Vt i L. 0'.£; sandy siit to .rlayey silt 'JNDFND !JNDFL w 1.9 
^ rr 
It 5 0.06 1.40 0.27 sensitivf fine grained LINDFE' z . 0 

1.35 0 •3.33 0.05 0.56 V'l sensitive fine grainec •^mS) iJNDF: 4 

£.15 r •£6.S3 0.£-0 0.75' 0.26. siit'/ sand to sandy s'.lt 40-5^. 3S-'T0 q LWDEFlie 

£.95 i 75.83 0.51 0.68 0.40 sand to Slit'/ sard 70-60 'ic'-'r'* 16 MEFINE: 
£.75 c 

• •}9.67 0.36 0.73 0.45 silty sand to sandy siit 50-60 48-42 16 UMDEFINB 

3.'35 10 15.50 0.25 1.63 0.';9 clavey silt to silty :iay LiNlfNC UT«DFL' 1. 
r 13.67 0.29 2,10 0.53 clayey silt :o siisy clay 'Jt'iDFND LINDFD 1 1. c. 

Z.t5 ;£ 16.17 0.2-9 1.76 0.iT clayey siit to -:il;y cla,- UNDPiD UMilFD J 
U 

1 " 

3.95 13 6£. 00' 0.57 0.60 0.r2 sand to siltv sand 50'-60 i0-4£ • r LINDEFINE: 
T.iS in 53.50 0.40 0.63 0. 60 sand to silt', sard 50'-60 40-42 14 UNDEFINED 
4.55 Iw' 00.67 0.40 0.66 0.72 san; to siity sand 50-60 ••0-i2 ^ r •LP6DEFIie' 

H.:5 lb S£.03 0.53 0.64 0.75 sand tc siiny sand 60-70 £0 iJi^DEFiNED 

iw 1 < 87.67 0.54 0.62 0.79 sand to siixy sand 60-70 40-42 il iH-lDtFINET' 

A. 45 Ic l£a.:7 0.74 0.53 0.33 sand 70-88 42-44 25 'JNDEFINEJ 

^R.75- * y 143.08 0.78 0.54 0.88 sand 70-60 42-44 £7 UNDEFIfO' 

t.05 £1? £38.33 1.97 •0.6£ 0.92 sand 190 44-46 158 UNDEFINED 
t.W £•93.71 2.10 0.71 0.97 sand 190 44-46 ):« UtffiEPiNED 

6.70 22 £85'. 50 1.95 0. 60 1.01 sand >98 44-46 LNDthlNEI' 
IM ^ J £17.17 1.57 0.72 1.06 sand 30-90 44-46 i£ LMIEFINED 
T35 £4 ££1.14 1.-37 0.49 1.10 sand 80-90 44-46 42 UNDEFINED 
7.65 £5 £60.17 1.56 0.60 1.15 sand ;-90 i4-46 5« LMIEFINED 
7.95 J".' 

cc £60.67 1 73 
4.0. 0.53. ' ' sand 190 44-46 50 UNDEFINED 

£.£•5 £7 £39.67 1.23 0.51 1.23 sand 30-90 42-44 46 UNDEFINED 
0.55 £8 42.67 0.66 1.54 1.26 silty sand to sandy silt <40 34-36 li •UNDEFINED 
6.K £9 13.17 0.10 0.80 1. sandy siit to clayey silt UNDFNi' '.iNDFIi 5 
•9.15 30 12.17 0.13 1.07 1.36 sandy silt to clayey silt iJNEfri UNDFD c . ^ 

9.45 U I 12.00 0.13 1.07 1.41 sandy silt tc clayey silt 'JkiDFiC' UNDFB 5 ^ C 

9.75 32 12.00 0.14 1.19 1.45 clayey silt to siity clay UNDFND Jy-DFD 6 , : 

Err - p-; sands (Jaiiolkcxski ft ai, 15S5) ?i-:i - ^cfertscri and Cafparflia 1933 Su: Kk= 

Note: Fcr interpretc-.ior: purposfs :h5 P_n.;u- 3.-1 PftOFIl^ stifuld bf used with the 'PEJ-Ln:-;.' DUTP'JT fr-oc CP'It'Ti'Rl '.v 3.?A! <-«-H 
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Table 1. Characteristics of observation wells completed in the Calumet aquifer 
IliSCS, U.S. Geologic*! Survey; i.d., idcniilicoiicxi; n.o.» nd ipplicable; ?, not known; CA, screened in ibc CoJinnci nquifcc GAA, Gary Airpoit Aulhoniy; USX, USX Corporaiion; 
Auger. hoUow stem augerj 

Well Dime Well owner L*lllude/lnnf>ltude 
IISCS .file 

I.d. number 
Date drilled 

(monlh/xear) 
Method of 
Installation 

Land 
lurfareIn 
feet above 
aea level 

.Screened 
Interval In 
feet below 

land surface 

Screen and 
rasing 

aUlnlcss-
stccl Ijpe 

Relative 
verUcai 

position of 
screen In 
aquifer 

A1 uses 413547/871919 413547087191901 07/85 Auger 504 18-21 304 Top 

A2 uses 413705/871818 413705087181800 06/87 Auger 603 34-39 316L Middle 

A3 USC.S 413531/871820 413531087182000 05/87 Hand driven 590 3 5 3)6L Top 

A4 uses 413530/871821 413530087182100 06/87 Auger 603 18 23 316L Middle 

A5 uses 413529/871921 413529087192102 12/85 Auger 601 18-21 304 Top 

A6 uses 413706/871701 413706087170101 06/87 HaiKl driven 588 4-7 3I6L Top 

AlO USC.S 413525/871919 413626087191901 07/85 Hand driven 590 12 15 304 Top 

AIS uses 413517/871912 413517087191201 07/85 Hand driven 591 2 5 304 Top 

A20 uses 413503/871935 413503087193501 12/85 Auger 614 21 24 304 Top 

B1 uses 413537/872343 413537087234301 08/85 Hand driven 585 9 12 304 Top 

B2 uses 413752/872235 413752087223,500 06/87 Auger 608 43-48 316L Middle 

B3 uses 413633/872220 413633087222(XH1 06/87 Auger 594 18-23 3I6L Middle 

BS uses 413532/872340 413632087234(8)1 08/85 Hand driven 589 8 11 304 Top 

B7 uses 413517/872252 41.1617087225202 06/87 Hand driven 595 8 11 315L Top 

B8 uses 413517/872252 413517087225201 05/87 Auger 596 32-37 3I6L Bottom 

BIO uses 413544/872337 413.544087233700 12/85 Auger 507 17-20 304 Top 

CI uses 413830/872500 41383008725(88)1 12/85 Auger 587 4-7 304 Top 

CI USC.S 414031/872450 414031087245000 06/87 Auger 594 22 27 316L Middle 

C3 USC.S 413828/872513 413828087251301 06/87 Auger 589 23-28 316L Middle 

C4 uses 413828/872513 413828087251302 06/87 Auger 589 8 13 316L Top 

CS USGS 413555/872620 413655087275202 07/85 Hand driven 584 2 5 304 Top 
CIO USC.S 413550/872620 413652087274901 07/85 Hand driven 584 M 304 Top 
CI2 USGS 413650/872620 41355(8)87262(88) 06/87 Auger 584 13 18 3I6L Middle 
CIS USGS 413548/872620 41365(8)87274802 07/85 • Hand driven 583 M 304 Top 
'CI7 USGS 413559/872701 413.5.59087270301 07/86 Mud rotary 592 18 23 n.a. Bottom 



Table 1. Characteristics of obsorvatbn weils compieied In the Caiumei aquHer-Coniinued 

Well name Well owner Lalllude/lonf>lludc 
USGS slle 

l.d. number 
Dale drilled 

(monlh/year) 
Melhitd at 
Installalbm 

Land 
surface In 
fed above 
sea level 

Screened 
Interval In 
fed below 

land .surface 

Screen and 
casing 

stainless-
steel type 

Relative 
vertical 

position of 
screen In 
aquifer 

C18 uses 413607/872522 413607087252200 06/87 Auger 595 17-22 316L Bottom 

C19 uses 413617/872620 413617087262001 12/86 Hand driven 591 2-5 304 Top 

C20 uses 413557/872611 413557087283901 07/85 Hand driven 593 3-6 304 Top 

C25 uses 413527/872543 413527087254301 07/85 Hand driven 599 2-5 304 Top 

CGA3 GAA 413722/872513 n.a. pre-1985 7 590 CA n.a. 7 

CGA4 GAA 413719/872519 n.a. pre-1985 7 591 CA n.a. 7 

CGA5 GAA 413733/87X520 n.a. pre-1985 7 594 CA n.a. 7 

D1 uses 414052/872912 414052087291201 07/85 Hand driven 590 8 11 304 Top 

D5 uses 414043/872908 414043087290802 07/85 Hand driven 588 2-7 304 Top 

DIO uses 414043/872908 414043087290802 07/85 Hand driven 588 7-10 304 Top 

Dll uses 414043/872908 414043087290801 06/87 Auger 588 17-22 316L Middle 

D20 uses 413941/872900 413941087290000 07/85 Hand 588 6 9 304 Top 

D21 uses 413941/872926 413941087292600 06/87 Auger 584 13-18 316L Middle 

D25 uses 413909/872803 413804087291102 07/85 Hand driven 588 5-8 304 Top 

D30 uses 413907/872758 413758087290702 07/85 Hand driven 586 6 9 304 Top 

D31 uses 413907/872758 41390708727.5901 06/87 Auger 586 12 17 3I6L Middle 

D35 uses 413906/872757 413757087290601 07/85 Hand driven 586 4-7 304 Top 

D40 uses 413835/872851 413835087245101 07/85 Hand driven 584 4-7 304 Top 

•45 uses 413812/872702 413812087270201 07/85 Hand driven 586 6 9 304 Top 

D30 uses 413800/872854 41380008728.5401 12/85 Hand driven 585 9 12 304 Top 
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Table 1. Characteristics of observation wells completed in the Calumet aquifer-Continued 

Well name Well owner LBlUudc/lan|>llude 
usr.s file 

l.d. number 
Date drilled 

(monlh/jrcarl 
Method of 
Installation 

Land 
iurface la 
feet above 
aea level 

Screened 
Interval In 
feet below 

land nirfacc 

Screen aitd 
casing 

sUlnleas-
steel type 

ReUUvc 
vertical 

posltloa of 
screen In 
aquifer 

D.S5 USGS 413758/872814 413758087281401 07/85 Hand driven 585 5-8 304 Top 

D60 USGS 413758/872810 413758087281001 07/85 Hand driven 587 5 8 304 Top 

D65 USGS 413759/872801 413759087280101 07/85 Hand driven 584 14 304 Top 

D66 USGS 413654/872740 413654087274000 06/87 Auger 587 17-22 316L Middle 

D67 USGS 413647/872825 413647087282502 06/87 Hand driven 589 4-7 316L Top 

D68 USGS 413647/872825 413647087282501 06/87 Auger 589 18 23 316L Middle 

D70 USGS 413515/872914 413515087291401 07/85 Hand driven 603 6 9 304 Top 

D75 USGS 413435/872919 413435087291901 07/85 Hand driven 601 5 8 304 Top 

EI USGS 413844/873104 413844087310401 07/85 Hand driven 582 5 8 304 Top 

E2 USGS 414105/872939 414105087293900 06/87 Hand driven 585 3 6 316L Top 

E3 USGS 414013/873033 414013087303300 06/87 Auger 585 7-12 316L Middle 

E5 USGS 413810/873052 413810087305201 07/85 Hand driven 587 9 12 304 Top 

E6 USGS 413938/873043 413938087304301 06/87 Auger 586 17-22 316L Roiiom 

E7 USGS 413938/873043 413938087304302 06/87 Hand driven 586 3 6 316L Top 

ElO USGS 413722/873041 413722087304101 07/85 Hand driven 586 6 9 304 Top 

EIS USGS 413720/873042 413720087304201 07/85 Hand driven 584 1114 304 Top 

E17 USGS 413719/873045 413719087304501 07/85 Hand driven 584 5 8 304 Top 

E20 USGS 413627/873105 413627087310500 07/85 Hand driven 592 5 8 304 Top 

HWT2-9 USX 413752/872235 n.a. 04/84 Auger 608 50-70 n.a. Bottom 

HWT2 10 USX 413732/872322 n.a. 04/84 Auger 589 24-44 iLa. Bottom 

HWTI4 5 USX 413722/872255 n.a. 04/84 Auger 581 27-47 n.a. Bottom 
P4 USX 413744/872239 n.a. 04/84 Auger 603 15-35 n.a. Top 
P7 USX 413738/872248 n.a. 04/84 Auger 601 20 30 n.a. Top 
I'll USX 413734/872251 n.a. 04/84 Auger 596 15 15 n.a. Top 

Continuous recording water level well (LK H) operated by tlie IJSC.S as pan of a Stale groun<l-water data network. Water levels are pulilished in ihe USGS annual 
data report for Indiana, water years l*>H6 *>2. 
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FACILITY INFORMATION 

PHYSICAL AND ENVIRONMENTAL QUALITY CONDITIONS: MONITORING NETWORK INFORMATION 

Summary of DuPont Monitoring Weii 
Construction Information 



A. Top of Protective Casing 

B. Top of Riser Pipe 

C. Ground Surface 

D. Top of Bentonite Seal 

E. Top of Fine Sand 
F. Top of Filter Pack 
G. Top of Screen 

H. Bottom of Screen Elevation 

# 

Ground Surface 

Concrete Pad 

4" PVG Sch. 40 Riser 

Bentonlte-Cement Grout 

Bentonite Seai 

Fine Sand 

Filter Pack 

4" PVG Sch. 40 Slotted Screen 

> Calumet 
Sand 

MW1 MW2 MW3 MW4 IUIW5 MW6 MW7 IMW8 MW9 MW10 MW11 MW12 MW13 MW14 MW15 IUIW16 MW17 nAWIS MW19 MW20 MW21 MW22 

A. 592.92 590.54 594.30 590.17 590.28 589.25 585.58 592.22 589.62 590.67 590.38 590.45 589.12 591.23 592.11 591.53 591.67 593.43 591.96 592.88 591.81 592.16 

B. 592.78 590.48 594.19 589.89 590.13 589.08 585.34 591.82 589.31 590.47 590.10 590.12 588.99 590.87 591.86 591.17 591.24 593.15 591.58 592.46 590.14 590.69 

C. 590.10 587.21 591.07 587.46 587.79 586.77 582.82 589.27 587.16 587.84 587.62 587.70 586.46 588.38 590.45 588.61 588.96 590.02 589.26 590.20 588.65 589.02 

D. * * * 579.46 579.79 578.77 575.82 582.27 580.66 577.84 578.62 576.70 574.46 576.38 581.45 577.61 576.96 579.02 577.26 581.20 581.65 583.02 

E. * * * 577.46 576.19 574.77 572.82 579.27 577.16 574.84 574.12 574.70 572.46 574.38 579.45 575.61 574.96 575.52 575.26 578.20 581.65 583.02 

F. • * * 575.46 573.79 572.77 570.02 577.27 575.16 571.34 571.62 572.70 569.46 572.38 577.45 573.61 572.96 573.52 573.26 575.70 581.65 583.02 

G. * * * 573.46 571.79 571.77 568.12 575.27 572.66 569.34 571.22 570.70 567.46 570.38 575.45 571.61 570.96 571.52 571.26 573.20 580.15 580.52 

H. 570.60 558.21 561.87 558.46 556.79 556.77 553.52 560.27 557.66 554.34 556.22 555.70 557.46 560.38 560.45 556.61 555.96 556.52 556.26 558.20 554.65 555.02 

* Not constructed by DuPont; data unavailable. 
Summary information for MW1-fi/IW20 obtained in 1990. 
Summary information for K/IW21 -fi/1W22 obtained in 199_ 

Monitoring Weil Construction Diagram 
DuPont East Ctiicogo Current Conditions Report 

CHZIIWHILL 
E142837.EC.CC MW Construct Diagram 10-20-97mms/tll 



FACILITY INFORMATION 

PHYSICAL AND ENVIRONMENTAL QUALITY CONDITIONS: MONITORING NETWORK INFORMATION 

Technical Memorandum No. 1: Phase II 
Groundwater Assessment Field Work 
Implementation 

(includes hydraulic conductivih' information) 



TECHNICAL MEMORANDUM NO. 1 CHMHIil 

TO: Gene Hamtein/Du Pont 
O. J. Meyer/Du Pont 
Steve Cline/Du Pont 

FROM: Pixie Newman/CH2M HILL 
Cindi Cniciani/CH2M HILL 
Mary Kate Dwyer/CH2M HILL 

DATE; August 21, 1990 

SUBJECT: Phase II Groundwater Assessment Field Work Implementation, 
Du Pont—East Chicago 

PROJECT: CHI28770.A0.DA 

INTRODUCTION 

The primary goal of the Phase F Groundwater Assessment performed at the Du Pon-
East Chicago plant is to reduce the uncertainty about key groundwater assessment 
factors on a plantwide basis. The Phase I report completed February 1990 concluded 
that more information about site geology, hydrogeology, hydraulic characteristics, and 
water quality is needed with respect to contaminant type, velocity, and direction of 
movement. 

Activities being performed to obtain this information includes drilling and soil 
sampling, monitoring well installation, staff gauge installation, surveying, hydraulic 
conductivity testing of wells, and groundwater and surface water sampling. A 
perimeter monitoring well network was installed for obtaining sitewide hydraulic, 
hydrogeologic, and water quality information from the uppermost aquifer (the 
Calumet Sand). Five interior monitoring wells have also been installed to supplement 
this network. Fieldwork relative to these investigations was conducted between May 
21 and June 20, 1990. A second round of groundwater sampling is planned for the 
fall of 1990. 

A-l 
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PERSONNEL 

The field investigative ponion was completed by the following CH2M HILL 
personnel: 

Team Member—Responsibility Activities 

Pixie Newman—Project Manager Drilling/Monitoring Well Installation 

Cindi Crucian!—Asst. Project Manager Drilling/Monitoring Well Installation 

Mary Kate Dwyer—Field Team Leader Drilling Monitoring Well Installation 

Laura Weyer—Team Member Drilling Monitoring Well Installation 

Paul Boersma—Team Member Groundwater Sampling 
Hydraulic Testing 

Dave Shekowski—Team Member Groundwater Sampling 
Hydraulic Testing 

Dan Plomb—Activity Team Leader Hydraulic Testing 

FIELD ACTIVITIES 

DRILLING, SAMPLING, AND 
MONHORING WELL INSTALLATION 

Drilling and well installation services were provided by Fox Drilling Company of 
Itasca, Illinois. Two drilling rigs were used: an ATV-mounted CME Model 55, and ^ 
Mobile Drill Model B-61 truck-mounted rig. Drilling began on May 21, 1990. 

Drilling and sampling were performed at the locations shown in Figure TM-l-i. The 
original sampling plan stated that split-spoon samples would be taken every 5 feet 
through bVi-inch hollow-stem augers during drilling, or through collection of grab 
samples from cuttings if sand heaving prevented split-spoon sampling. Boreholes 
would be advanced to the depth of the clay unit underlying the sand unit, or about 
30 feet. A 4-inch monitoring well would then be constructed inside the hollow-stem 
auger. Split-spoon sampling was possible at locations 5 and 13, but sand heaving at 
the other locations made in situ split-spoon sampling impractical, if not impossible. 
The stratigraphy encountered generally consisted of approximately 30 feet of fine 
grained grey to brown sand overlying dark grey silty clay. 

A-2 
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The alternative plan for collecting soil samples was implemented as outlined in the 
QAPP, thereby achieving the goal of installing the perimeter monitoring well network 
The lead 6V<»-inch auger was fitted with a PVC plug to inhibit the flow of saturated 
sand into the auger flight during drilling. The flight was advanced to within or just 
above the clay layer underlying the Calumet Sand. Cuttings were characterized and 
drilling progress was noted to determine if a change of lithology was encountered. 
When the auger flight was removed from the hole, the depth to the clay unit was 
confirmed by observing where clay was present on the outside of the lead auger. 
Observations were noted on soil boring log sheets that will be included in the final 
report. Some samples were retained for evaluation of grain size. Table TM-1-1 
presents the location and depth of these samples. 

One additional soil boring was advanced near MW-8 (see Figure TM-M) to confirm 
the depth to the clay as the monitoring well borehole for MW-8 did not encounter 
clay. Solid-stem augers of 3%-inch outer diameter were advanced to depth and then 
removed from the borehole so the clay depth could be observed from the lead auger. 

MONITORING WELL CONSTRUCTION 

Monitoring wells were constructed inside the hollow-stem auger flight after the flight 
had been advanced to depth. In most instances, heaving sands entered the augers 
between the auger joints. Depths of 2 to 10 feet of sand within the augers prevented 
the installation of wells without the use of clean water to flush out the sand. The 
amount of water used was recorded in field logbooks so that extra volumes of well 
water could be removed during development to compensate for the use of flushing 
water. Next, the PVC plug was knocked loose using the well screen and riser. The 
auger flight was then removed from around the well, leaving the well in place. 

Well construction details are shown in Figure TM-1-2. Wells were usually 
constructed of 15-foot, 4-inch-diameter Schedule 40 PVC slotted screen with 4-inch-
diameter Schedule 40 PVC riser. A 10-foot screen was used at MW-13 so that the 
silty layer near the ground surface was not screened for groundwater sampling 
purposes. The screen slot size was 0.010 inch. A coarse sand pack was placed 
around the screen to approximately 2 feet above the upper edge of the well screen. 
In addition to the coarse sand pack, most well screens were surrounded by some 
natural sand as that sand had a tendency to cave in and heave toward the screen 
when the auger was withdrawn. A 2-foot layer of fine grained silica sand was placed 
above the filter pack sand, and the remaining annulus of the borehole was filled with 
a cement-bentonite grout that was tremied in place from the surface. A IVi-'mch-
diameter locking steel protector pipe was placed over the well with approximately 

A-4 



Table TM-M 
SOIL SAMPLES TO BE ANALYZED FOR 

GRAIN SIZE AND HYDROMETER PROPERTIES 

Location Depth (ft) Type 

MW.5 14 to 16 Sand 

MW-5 34 to 36 Clay 

MW.9 15 to 20 Sand 

MW-13 28 to 29 Sand 

MW-13 29 to 30 Clay 

1 MW.19 18 to 20 Sand 

SB-1 35 to 37 Clay 

GLT976/104.51 
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A, Top of Protective Casing 

B. Top of Riser Pjpe 

C. Ground Surface 

D. Top of Bentonite Seal 
E. Top of Fine Sand 
F. Top of Filter Pack 
G. Top of Screen 

Ff. Bottom of Screen Elevation 

Ground Surface 

' Concrele Pad 

4- PVC Sch. 40 Riser 

Bentonite Cemeni Grout 

Bentonite Seal 

Fine Sand 

Filter Pack 

4- PVC Sch 40 Slotted Screen 

V Calumet 
' Sand 

A 

8. 

C. 

0. 

E. 

F. 

G. 

H. 

MW1 

592 92 

592 78 

590.10 

MW2 

590 54 

590 48 

587 21 

MW3 

594 30 

594 19 

591 07 

570 60 558 21 561 87 

MW4 

590 17 

589.89 

587.46 

579 48 

577 46 

575 46 

573 46 

558 46 

MW5 

590 28 

590.13 

587.79 

579,79 

576.19 

573.79 

571.79 

556.79 

MW6 

589 25 

589.08 

586 77 

578.77 

574.77 

572.77 

571.77 

556.77 

' CH2M HILL did not construct woil; data unavailable 

MW7 

585 58 

585.34 

582.82 

575.82 

572 82 

570.02 

568 52 

553 52 

MW8 

592 22 

591.82 

589 27 

582.27 

579.27 

577.27 

575 27 

560.27 

MW9 

589.62 

569 31 

587.16 

580 66 

577.16 

575.16 

572.66 

557.66 

MW10 

590 67 

590.47 

587.64 

577.84 

574.84 

571.34 

569 34 

554.34 

MW11 

590 38 

590.10 

587.62 

578.62 

574.12 

571.62 

571.22 

556 22 

MW12 

590 45 

590.12 

587.70 

576.70 

574 70 

572 70 

570 70 

555 70 

MW13 

589 12 

588 99 

586 46 

574 46 

572.46 

569 46 

567 46 

557 46 

MW14 

591 23 

590 87 

588 38 

576.38 

574.38 

572 38 

570 38 

560 38 

MW15 

592 It 

591 88 

590 45 

581 45 

579 45 

577 45 

575 45 

560 45 

MW16 

591.53 

591.1/ 

588 61 

577 61 

57561 

573 61 

571.61 

556 61 

MW17 

591 67 

591 24 

588 96 

576 96 

574 96 

572 96 

57096 

555.96 

MW18 

593 43 

593 15 

590 02 

579 02 

575.52 

573 52 

571 52 

556 52 

MW19 

591 96 

591 58 

589 26 

577 26 

575 26 

573 26 

571 26 

556 26 

MW20 

592 88 

592.46 

590 20 

581 20 

578 20 

575 70 

573 20 

558 20 
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3 feet of the protective cover that sticks up from the ground surface. A concrete 
surface seal was installed between the borehole wall and the protective casing. 

MONITORING WELL DEVELOPMENT 

Wells were developed until the amount of water used during the drilling process and 
an additional 25 to 30 gallons was removed from each well. A double-line airflight 
method was used for development. 

STAFF GAUGE INSTALLATION 

Staff gauges were installed at the locations shown in Figure TM-1-3. (SG-3 was 
placed to the east of the site boundary and is not visible on Figure TM-1-3.) Staff 
gauges SG-1 and SG-3 were attached to the sides of the Kennedy Avenue and Cline 
Avenue bridges, respectively. Staff gauges SG-2 and SG-4 were bolted to 1-inch blac:-
pipe and driven into place. 

SURVEYING 

Elevations of the top of the protective casing, the top of the riser pipe, and the 
ground surface were determined for each well location, as were the elevations of the 
tops of the staff gauges (Table TM-1-2). Horizontal coordinates for the wells and 
gauges were also determined and tied to site data points. Surveying was performed 
by ACA Calumet under subcontract to CH2M HILL Initial surveying was completed 
during the week of June 18. Selected points were re-surveyed during the week of 
July 2. 

VARIABLE HEAD HYDRAULIC CONDUCITVITY TESTING 

Testing Methodology 

Hydraulic conductivity tests were conducted on monitoring wells MW-4, 5, 10, 11, 13, 
15, 16, and 18 at the East Chicago plant on June 20. Locations of these wells are 
shown in Figure TM-1-4. Hydraulic conductivity values of the unconfined, surficial 
sand aquifer were measured using variable head (slug) tests. 

Variable head tests are single well tests used to estimate hydraulic conductivity.near a 
well screen by adding or removing a known volume of water. The rate at which the 
water level in the well recovers is measured and used to estimate hydraulic 
conductivity. 

A-7 
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Table TM-1-2 
SURVEYING ELEVATION RESULTS 

ELEVATION (feet asm!) 
Monitoring 
Location 

Outer Casing 
With Cover Inner Casing Ground Surface 

WELLS 
MW-1 592.94 592.78 590.10 

MW-2 590.56 590.48 587.21 

MW-3 594.32 594.19 591.07 

MW-4 590.19 589.89 587.46 

MW-5 590.30 590.13 587.79 

MW-6 589.27 589.08 586.77 

MW-7 585.60 585.34 582.82 

MW-8 592.24 591.82 589.27 

MW-9 589.64 589.31 587.13 

MW-10 590.69 590.47 587.84 

MW-11 590.40 590.10 587.62 

MW-12 590.57 590.12 587.70 

MW-13 589.14 588.99 586.46 

MW-14 591.25 590.87 588.38 

MW-15 592.13 591.86 590.45 

MW-16 591.55 591.17 588.61 

MW-17 591.69 591.24 588.96 

MW-18 593.45 593.15 590.02 

MW-19 591.98 591.58 589.26 

MW-20 592.90 592.46 590.20 

ZERO 

STAFF GAUGES POINT 

SG-1 579.72 

SG-2 578.57 

SG-3 579.43 

SG-4 587.26 
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The tests conducted at the Du Pont plant were "rising" head tests. An artificial 
pressure head was applied to each well by displacing water from the well using 
nitrogen gas under pressure. When the water level in the well fully stabilized from 
the stress, the gas pressure was removed instantaneously. Data were then collected 
while water levels recovered within the well. Ail tests were run in duplicate to 
improve the confidence in the test results. 

The test assembly used to displace well water is shown in Figure TM-1-5. The 
wellhead assembly was attached to the top of the riser pipe. A gas-tight seal betwee: 
the assembly and riser pipe was obtained by mechanically expanding a rubber packer 
at the base of the assembly. The wellhead assembly contained gas-tight ports for 
connecting two pressure transducers, a fitting for attaching a pressure regulator, and 
vent valve. The pressure transducers were connected to an electronic data logger 
(Campbell Scientific Model 21X). Transducer No. 1 measured total head, which is 
the sum of the elevation head and pressure head above the transducer. Transducer 
.No. 2 measured the pressure head resulting from the nitrogen gas. 

Besides recording head values at discrete time intervals for later analysis, the data 
logger was programmed to calculate hydraulic conductivity directly in the field using 
simplifying assumptions regarding aquifer geometry. Therefore, a quick field check 
on the validity of the data was possible before disassembling the equipment. 

Analysis Methodology 

Tests were evaluated using the Bouwer and Rice method.^ This method was 
corrected to adjust the well radius to account for a porosity change associated with 
the sand pack when the water level changes within the screened portion of the well. 
The equation for estimating hydraulic conductivity is: 

K = rc' X ln(Ryr,„) x In (yjyi) 
2 X L y t 

Where: 

K = hydraulic conductivity [LTT 
L = length of test zone [L] 
t = time measured from start of test [T] 

I 
Bouwer, Herman, and R. C. Rice. 1976. A Slug Tel for Determining Hydraulic Conductivity of Unconfined Aquifers with 

Completely or Partially Penetrating Wells. Wata Raourca Research. Vol. 12, No. 3. 
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= initial head difference [L 
yj = head difference at time t [L] 
r^ = well radius [L] (corrected for porosity in the sand pack) 
Rg = effective radial distance over which the head (y) is dissipated [L] 
r„ = radius of the borehole [L] 

The value of ln(Rg/R,»,) is determined graphically using several curves for empirical 
constants given in Bouwer and Rice (1976, p. 426). 

Results 

Input data for each well are presented as Attachment A to this appendix. Test 
results of hydraulic conductivities calculated using the Bouwer and Rice method are 
summarized in Table TM-1-3. Average values of hydraulic conductivity indicate a 
range from 6.4 x 10'^ to 3.7 x 10'^ cm/s. 

Data Limitations 

The following assumptions are inherent in the theoretical development of the Bouwer 
and Rice equation for analyzing slug test data: 

1. Drawdown of the water table aroimd the well is negligible. 
2. Flow in the unsaturated zone can be ignored. 
3. Well losses are negligible. 
4. The aquifer is homogeneous and isotropic. 

Assumptions 1, 2, and 3 are probably satisfied at the East Chicago site. The effect of 
deviation from Assumption 4 on computed results is unknown. Therefore, each test 
is assumed to be an average of the formation material in the immediate vicinity of 
each test location. 

GROUNDWATER SAMPLING 

Groundwater sampling was conducted from June 18 to 21, 1990, and from September 
10 to 12, 1990. Finalized analytical results will provide the basis for characterizing 
water quality across the site. 

The monitoring well network at the East Chicago site consists of the 17 newly 
installed wells and 3 existing wells. After the new wells were installed and developed, 
conditions were allowed to stabilize at least 1 week before sampling. The samples 
were collected as follows; 
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Table TM.l-3 
RESULTS OF VARLABLE HEAD TESTING 

Well I.D. 

1 
Hydraulic Conductivity (cm/s) 

Well I.D. Test 1 Test 2 Log Average 

MW-4 6.4 X 10-^ — 6.4 X IQ-^ 

MW-5 3.8 X 10-^ 4.0 X 10-^ 3.9 X 10"^ 

MW-IO 4.6 X 10-2 4.6 X 10-^ 4.6 X 10"^ 

MW-11 3.6 X 10-^ 3.8 X 10-' 3.7 X 10'^ 

MW.13 3.7 X 10"^ — 3.7 X 10"^ 

MW-15 5.5 X 10"^ 5.7 X 10-^ 

o
 X
 

MW-16 4.3 X 10-^ 4.3 X IQ-^ 4.3 X 10-^ 

MW-18 

O
 

0
0

 
5.1 X 10'^ 4.9 X IQ-^ 

GLT976/102.51 
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1. The well was unlocked and the inner cap was removed. Organic vapor 
concentrations of the air at the riser were measured with an HNu to 
monitor well conditions and determine if it was necessary to monitor 
breathing space conditions of sampling personnel. 

2. The water level was measured with an electronic water level indicator, 
which has an accuracy of 0.01 foot. 

3. The total depth of the monitoring well was measured. Both the water 
level and the depth of the well were recorded. 

4. The water column volume was calculated using the formula 

Volume (gallons) = H x (D/2)^ x n x 7.48 gal/ft^ 

Where; 

H = Height of water column, in feet 
(depth of well minus depth to water surface) 

D = Inside diameter of casing, in feet 

5. The monitoring well was purged using a Masterflex peristaltic pump, a 
Brainard-Kilman pump, or a bailer. Wells were purged of three well 
volumes or until parameters had stabilized. Purge water was stored in 
55-gallon drums and labeled with the well number. 

6. VOC vials were filled immediately after purging using a stainless steel 
bailer. Water was poured directly into the vials from the bailer to 
minimize the formation of air bubbles. 

7. Sample bottles for the other parameters were filled using a stainless steel 
bailer. 

8. Samples were delivered to the CH2M HILL site field office to be 
preserved, filtered, documented, and held in custody until transported to 
the laboratory. 

9. The bailer and pump were decontaminated following established 
decontamination procedures. Nylon cord used to lower the bailer into the 
well was discarded after use and replaced with new cord for the next well. 
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10. Samples were kept in an insulated cooler with ice until shipment. Samples 
were directly delivered or shipped on a daily basis to NET laboratories by 
overnight mail. 

Quality Control Measures 

The analytical parameters for each well's sample are specified in Table TM-1-4, along 
with location of duplicate samples. Two duplicate water samples were collected for 
the 20 wells sampled. A water trip blank was shipped with each cooler containing 
VOC sample vials. 

Field blanks were collected on two separate days. HPLC water was run through the 
sampling equipment after it had been decontaminated as a check on in-field 
decontamination procedures. 

SURFACE WATER SAMPLING 

Surface water samples were taken at three locations (Figure TM-1-6). Table TM-1-4 
shows the parameters each sample was analy2ed for and where sample duplicates _ 
were taken. On the day of sampling, the observed flow direction of the river was 
westerly. SW-01-01 was located to the east of the site (upgradient), adjacent to wher^^ 
the powerline along the eastern edge of the site crosses the river. The water sampled 
at SW-01 may have been somewhat stagnant because it was difficult to get a 
midstream sample because of the marshy terrain along the river in that location. 

Surface water sample SW-02-01 was taken standing on the river bank adjacent to 
MW-03 (Figure TM-1-6). An oil sheen was observed floating on the water surface 
near the river's edge at a distance of about 2 feet from the bank. Care was taken to 
prevent oil from entering the sample bottles, but some oil may have been introduced 
into the sample. 

Surface water sample SW-03-01 was taken to the west (downgradient) of the site to 
the east of the Kennedy Avenue bridge (Figure TM-1-6). An oil sheen was also 
observed near the edge of the river similar to that noted while sampling SW-02-01. 
Some oil may have been introduced into the sample bottles. 
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Table TM-I^ 
WA'I KK ANAKYSblS 

Monitoring WclU 
surr 

Ciauges 

Sample Paramrlers I 1 i 4 5 b 7 t 9 10 !!• u 13 14* 15 16 17 18 19 20 01 02 01 
« 

V()(s X X X X X X 

liNAi X X X X X X X X X X X X X X X 

PC Ms X 

Sclccicil Organici: 
Mo. C d. i i f, 
Cu. lig, Ph, Ni. Sb 

X X X X X X X X X X X X X X X 

Al, Ma X X X X X X X X X X X X X K X X X X X X X X 

As, /n X X X X X X K X X X X X X X X X X X X X K X X 

Waicr Oualily 
Paramtcrs: ('a. Mg, 
K, Na. SO^, CI, 
CailMmaic. Iron, 
I DS. Mn, Alkahnily 

X X X X X X X X X X X X X X X X X K X X X X X 

Cyanide X X X X X X X X X X X X X X X X X X X K 

PlukSphatc X X X X X X 

1 Tnial KicMahl and 
1 Ammonia N 

X X X X X X X X X X X X X X X X X X X X 

1 •Duplicaic sample Ukcn ai WM-ll . MW 14, and SW 03 locations. 

> 
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MONTHLY WATER LEVEL PROGRAM 

At the request of IDEM, water levels from the monitoring wells and the staff gauges 
are being measured monthly. The first set of water level data from the monitoring 
wells was collected on June 18. A water level indicator was lowered into the well 
casing until water was encountered. Tne depth to water and the reference point usee 
were both recorded. Water levels for the staff gauges were recorded on June 21. 
Because the June water level for SG-2 was suspect, the gauge was re-surveyed on 
July 17. Water level information for June and July is listed in Table TM-1-5. 

CHIlWAXaJl 
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TableTM-1-5 
WATER ELEVATIONS 

Monitoring 
Location 6/18/90 

ELEVATION (feet amsl) 

6/21/90 7/17/90 

WELLS 
MW-1 586.39 586.08 

MW-2 585.90 585.87 

MW-3 582.34 582.32 582.49 

MW-4 582.23 582.28 

MW-5 581.63 581.67 

MW-6 585.65 585.91 

MW-7 581.67 581.90 

MW-8 583.00 585.83 

MW-9 585.94 585.81 

MW-10 585.80 585.74 

MW-11 586.02 585.79 

MW-12 585.40 585.92 

MW-13 581.18 581.07 581.28 

MW-14 583.49 583.42 583.92 

MW-15 582.01 581.98 585.02 

MW-16 585.99 586.68 

MW-17 586.14 586.78 

MW-18 586.43 583.25 

MW-19 586.61 586.42 

MW-20 586.62 586.50 

TAFF GAUGES 
SG-1 580.65 580.51 

SG-2 580,27 580.56 

SG-3 581.11 581.18 

SG-4 587.46 587.46 
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DUPONT - EAST CHICAGO 
MW-U 
TEST 1 

o _ 
""m-

flj-

tfl-

ifl-

n-

0.0 20.0 UO.O 60.0 
TIME (SECSl 

80.0 100.0 

K (CM/3) - 0.006360 

HELL SPECS. (FEH) 

SCREEN LENGTH - 15.0 

HELL SCREEN/BORE RADIUS - 0.17 

HELL CASING RADIUS » 0.17 

AQUIFER THICKNESS - 23.5 

H (FEET) = 23.50 

COEFFICIENTS 

A - 0,00 

B - 0.00 

C - 3.85 

Y-INTERCEPT - 1.92 

SLOPE - -0.0259 
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DUPONT 
MW-4 
TEST 2 

- EAST CHICAGO 

UJ 
UJ 

ffl-

aa-

ea-

irti 

a--

m-

a 
O 

Q.Q o.i; 0.8 1.2 
TIME (SECS3 

1.6 2.0 

K (CM/5) « 0.015360 

HELL SPECS. (FEET) 

SCREEN LENGTH - 15.0 

HELL SCREEN/BORE RflOIUS » 0.17 

HELL CASING RADIUS - 0,17 

AQUIFER THICKNESS -23.5 

H (FEET) = 23.50 

COEFFICIENTS 

A - 0.00 

B - 0.00 

C - 3.85 

T-INTERCEPT - 2.82 

SL(3PE - -0.0626 
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DUPONT 
MW-5 
TE3T I 

- EAST CHICAGO 

LU 

O _ 
""m-

ffl-

tfl-

Ltl-

3--

<n-

fj-

°o _ 
~~'<n 
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lA' 

U*' 

<n-

eu-

o.o 20.0 140.0 60.G 
TIME (SECSI 

80.0 100.0 

K (CM/S) = 0.003845 

WELL SPECS. (FEETI 

SCREEN LENGTH » 15.0 

HELL SCREEN/BORE RADIUS » 0.17 

HELL CASING RADIUS » 0.17 

AQUIFER THICKNESS =25.0 

H (FEET) « 25.00 

COEFFICIENTS 

A » 0.00 

B - 0. 00 

C - 3.85 

T-INTERCEPT - 4.35 

SLOPE - -0.0155 

A-A. 3 



DUPONT 
MW-S 
TE3T 2 

- EAST CHICAGO 

0.0 UO.O 80.G 120.G 
TIME (SECSI 

160.G 200.0 

K (CM/5) - 0.003961 

HELL SPECS. (FEET) 

SCREEN LENGTH - 15.0 

HELL SCREEN/B(3RE RADIUS « 0.17 

HELL CASING RADIUS » 0.17 

AQUIFER THICKNESS » 25.0 

H (FEET) = 25.00 

COEFFICIENTS 

A - 0.00 

B » 0.00 

C - 3.85 

T-INTERCEPT » 4.65 

SLOPE - -0.0160 
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DUPO^ 
MN-1 
TEST 1 

- ERST CHICRGO 

0.0 20.0 40.0 60.0 
TIME (SECSI 

80.0 100.0 

K (CI1/3) » 0.00H630 

HELL SPECS. (FEET) 

SCREEN LENGTH » 15.0 

HELL SCREEN/B(3RE RADIUS « 0.17 

HELL CASING RADIUS » D.17 

AQUIFER THICKNESS =31.5 

H (FEET) = 31.50 

COEFFICIENTS 

A » 0. 00 

B - 0.00 

C - 3.85 

T-INTERCEPT - 4.37 

SLOPE - -D.0180 
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80.G 100.G 

K (CM/5) - 0.004582 
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SCREEN LENGTH - 15.0 

HELL SCREEN/BORE RfiOIUS - G.I7 

HELL CASING RflOIUS -0.17 

AQUIFER THICKNESS » 31.5 

H (FEED « 31.50 

COEFFICIENTS 

A - 0. 00 

B - 0.00 

C - 3.85 

T-INTERCEPT - 4.38 

SLOPE - -0.0178 
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TEST 1 
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TIME (3ECS3 
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K (CM/5) = 0.003564 

HELL SPECS. (FEET) 

SCREEN LENGTH - 10.0 

HELL SCREEN/BORE RADIUS = 0.17 

HELL CASING RADIUS - 0.17 

AQUIFER THICKNESS - 30.5 

H (FEET) - 30.50 

COEFFICIENTS 

A - 0.00 

B » 0.00 

C - 2.94 

Y-INTERCEPT - 4.02 

SL(3PE « -0.0095 
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DUPONT 
MW-11 
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TEST : 

UJ 
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T 
liO.O 80.0 L20.0 

TIME (SECSI 
160.0 200.0 

K (01/3) - 0.003851 

HELL SPECS. (FEETl 

SCREEN LENGTH - 10.0 

HELL SCREEN/BORE RADIUS » 0.17 

HELL CASING RADIUS » 0.17 

AQUIFER THICKNESS - 30.5 

H (FEETl = 30.50 

COEFFICIENTS 

A » 0. 00 

B - 0.00 

C « 2.9«1 

T-INTERCEPT - li. lH 

SLOPE - -0.0103 

A-A. 8 



DUPONT 
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TEST 1 

- EAST CHICAGO 
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HELL SCREEN/BORE RADIUS = 0.17 

HELL CASING RADIUS =0.17 

AQUIFER THICKNESS - 24.0 

H (FEETl » 24.00 

COEFFICIENTS 
A - 0.00 

B - 0.00 

C = 2. 94 

T-INTERCEPT » 3.81 

SLOPE • -0.0103 

A-A.9 



DUPONT - EAST CHICAGO 
MW-
TEST 1 

LU 

o.o 20.0 UO.G 60.0 
TIME (SECS3 

80.0 100.0 

K (CM/S) - 0.005483 

HELL SPECS. tFEET) 

SCREEN LENGTH » 15.0 

HELL SCREEN/BORE RADIUS - 0.17 

HELL CASING RADIUS - 0.17 

AQUIFER THICKNESS =22.5 

H (FEET) - 22.50 

COEFFICIENTS 
A » 0.00 

B » 0.00 

C "3.85 

T-INTERCEPT - 5.22 

SLOPE » -0.0225 

A-A.10 



PONT 
MW-15 
TEST 2 

- EAST CHICRGO 

20.0 UG.G 60.0 
TIME (SECS] 

80.0 100.0 

K (CM/5) =• 0.0(]5716 

HELL SPECS. (FEET) 

SCREEN LENGTH « 15.0 

HELL SCREEN/B(3RE RADIUS » 0.17 

HELL CASING RADIUS - 0.17 

AQUIFER THICKNESS - 22.5 

H (FEET) » 22.50 

COEFFICIENTS 

A - 0.00 

B - 0.00 

C -3.85 

T-INTERCEPT - 5.59 

SLOPE - -0.0235 

A-A.11 



DUPONT 
MW-16 

- EAST CHICAGO 

TE3T 1 

# 

0.0 20.0 ao.o 60.0 
TIME (SEC3] 

80.0 100.0 

K (CM/3) - 0.00H315 

HELL SPECS. (FEED 

SCREEN LENGTH « 15.0 

HELL SCREEN/BORE RADIUS - 0.17 

HELL CASING RADIUS « 0.17 

AQUIFER THICKNESS -29.5 

H (FEED = 29.50 

COEFFICIENTS 

A « 0.00 

B - 0.00 

C » 3.85 

T-INTERCEPT - 4.56 

SLOPE - -0.0170 

A-A.12 



DUPONT -
MN-16 
TE3T 2 

EAST CHICAGO 

1 T 
20.0 aO.G 60.0 

TIME (SECS) 
80.0 100.0 

K (CM/S] » 0.004332 

HELL SPECS. (FEET! 

SCREEN LENGTH - 15.0 

HELL SCREEN/BCRE RflOIUS - 0.17 

HELL CASING RADIUS - 0.17 

AQUIFER THICKNESS » 29.5 

H (FEET! » 29.50 

COEFFICIENTS 

A - 0.00 

B - 0. 00 

C -3.85 

T-INTERCEPT - 5.14 

SLOPE - -0.0170 

A-A.13 



DUPON 
MW-18 
TE9T 1 

- EAST CHICAGO 

0.0 liO.G 80.G 120.G 
TIME (SECS) 

L60.G 200. G 

K (01/5) - 0.0134781 

HELL SPECS. (FEED 

SCREEN LENGTH - 15.0 

HELL SCREEN/BORE RADIUS » 0.17 

HELL CASING RADIUS - 0.17 

AQUIFER THICKNESS - 29.5 

H (FEED = 29.50 

COEFFICIENTS 

A - 0.00 

B . 0.00 

C - 3.85 

T-INTERCEPT - 3.93 

SLOPE - -0.0188 
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80.0 LOO.O 
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K (Cri/S) - 0.005092 
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SCREEN LENGTH « 15.0 

HELL SCREEN/BORE RflOIUS - 0.17 

HELL CASING RADIUS - 0.17 

AQUIFER THICKNESS - 29.5 

H {FEED ' 29.50 

COEFFICIENTS 

A - 0.00 

B » 0.00 

C - 3.85 

T-INTERCEPT » 3.94 

SLOPE - -0.0200 

A-a.15 



FACILITY INFORMATION 

PHYSICAL AND ENVIRONMENTAL QUALITY CONDITIONS: MONITORING NETWORK INFORMATION 

Phase ill Monitoring Weiis and Piezometers 

(DERS 1992 and 1995) 



^ Phase III Monitoring Wells and Piezometers 

Two monitoring wells and 18 piezometers were installed by DERS in 1992 and 1995 (during 
Phase in). The locations of the piezometers have yet to be surveyed. Approximate 
locations are illustrated in the attached figure. 

The first ten piezometers were positioned to provide better potentiometric information 
coverage within the center of the developed area or as additional monitoring points to 
support the hydraulic conductivity testing at MWIO, MW17, and MW20 (performed in 
1992). These piezometers were installed between February 22,1992 and March 5, 1992, by 
the cone penetrometer direct push method. At each location, three-inch diameter steel rods 
with an expendable aluminum tip were pushed to a total depth of 30 to 36 feet below 
ground surface. These hollow rods served as a temporary protective casing for piezometer 
installation. Five or seven one-meter threaded sections of one-inch diameter. Schedule 40 
PVC screen with 0.010-inch mill slots were threaded together with %-inch PVC riser pipe 
and inserted into the temporary casing. The steel rods were then slowly retracted, to allow 
the native formation materials to collapse around the lower portion of the piezometer. The 
upper 8 to 12 feet of the annular space around the piezometer was filled with Volclay grout 
slurry, installed using pressure grouting techniques, while the final portion of the 
temporary casing was removed. Each piezometer was completed with a Portland Cement 
pad at the surface. A small fence post was installed next to each riser to clearly mark its 
location. 

The following locational and construct information is available regarding these 
piezometers: 

Location Screen Length Total Depth Grouted Interval 

PI 20 feet N 
ofMW20 

5 meters 35.5 feet 0 to 8 feet 

P2 50 feet W 
ofMWZO 

5 meters 35.5 feet 0 to 8 feet 

P3 35 feet E 
to F13 

5 meters 35.5 feet 0 to 12 feet 

P4 atJ18 7 meters 35 feet 0 to 9.75 feet 

P5 22 feet S 
ofH9 

5 meters 31 feet 0 to 8 feet 

P6 40 feet S 
ofMW17 

5 meters 30 feet 0 to 7 feet 

P7 24 feet W 
ofMW17 

5 meters 29.5 feet 0 to 7 feet 



Location Screen Length Total Depth Grouted Interval 

P8 20 feet E 
ofMWlO 

6 meters 31 feet 0 to 7.75 feet 

P9 51 feet S 
ofMWlO 

6 meters 32 feet 0 to 9 feet 

PIO Between 
MW11& 
MW17 

Not reported Not reported Not reported 

Eight additional piezometers (Pll through P18) and two monitoring wells (MW21 and 
MW22) were installed near the northern edge of the property by DERS in 1995. All of these 
piezometers were installed within 125 feet of either MW21 or MW22 and were screened 
through most (if not all) of the saturated zone found at these locations. 

The second set of piezometers were mstalled between May 9,1995 and May 15,1995, by the 
hollow-stem auger method using 4 V4-inch diameter augers as temporary casing. The 
borings for the piezometers were advanced until the clay till was encountered (found at 
depths of 33 to 34 feet below ground surface). The boring for Pll was sampled 
continuously, that for P14 was sampled at 5-foot intervals, and those for P12, P13, and P15 
through P18 were not sampled. All of the wells were constructed of two-inch diameter, 
threaded Schedule 40 PVC screen and riser. Screens are 25 feet in length and have 0.010-
inch mill slots. Sand packs extend 2 to 2.5 feet above the tops of the screens and 2- to 3-foot 
bentonite pellet seals were installed above the sand packs. These piezometers were grouted 
with cement grout to ground surface and have above ground risers with protective steel 
covers. Boring logs and construction information for two of the piezometers (Pll and P14) 
and the two monitoring wells are attached. 
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DU PONT ENVIRONMENTAL REMEDIATION SERVICES 
p-ii BORING NUMBER 

«rcT DUPONT EAST CHICAGO 

CLIENT _5i^2£2L 
FOX DRILLING 

ITION E. Chicago, IN 

DATE DRILLED S/d/95 

LOGGED BY T. LOUNSBURY 

DRILLING COMPANY 

DRILLING METHOD 

SAMPLING METHOD SEL/r SPOON 
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TL 
FL -I Silt topsoll with grass and roots, black color some 

\ sand. 

SH 

FILL - sandy gravel, black, angular pebbles and 
sand. 

FILL - cinder type of angular pebbles with fill sand, 
wet. Near 2 ft is white to tan hll (silt-like). Some 
miscellaneous brick pieces, loose, wet. 

FILL - Sand, with silty process type material. Sand 
is very coarse grained, light brown to tan color. 

«x. 
0 >r 

1 

SP 

SAND, trace of silt (<4X), fine to medium grained, 
light gray to green/gray color. 

SAND, medium grained, green/gray color, wet 
(saturated). Sand becomes more coarse grained at 

8 to 9 ft depth. Thin lens (1.5 inch thick) of very 
coarse grained sand (9.2 ft deep). 

At 9.5 ft deep is thin (.5 inch) layer of (peat-like) 
stems and organic debris (1/4 inch long stems) 
followed below by fine grained sand. 

SAND, fine to medium grained, (30% fine grained 
sand), green to gray. 

SAND, as above, slightly less fine grained sand 
(I0-20X), trace of coarse grained sand, wet. 

SAND, medium grained, trace of fine grained sand 
(5X), well sorted, slightly rounded grains, green to 

gray color, wet. 

SAND, fine to medium grained, with greater 
concentration of fine grained sand at lower 
(bottom I ft) of split spoon (may be washed 
through the spoon to the lower end). Sand is 
greenish gray color. 

SAND, as above, approximately 60X fine and 40X 
medium grained. 

SAND, as above, (SOX) medium and (20X) fine 
grained, green color. 

SAND, fine to very fine grained, well sorted, green 
to gray, wet. 

SAND, fine to medium grained, rounded grains, 
greenish/gray color. Contact at 33.7 feet deep. 

o •» 

a. 

CO 

<M 

CLAY, soft, plastic, very moist, green/gray color. 

End of Boeing at 34 feet. 
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BORING NUMBER 

PROJECT Di^ONT EAST CHICAGO 

DU PONT ENVIRONMENTAL REMEDIATION SERVICES 
CLIENT 0"Pont 

FOX DRILLING 

LOCATION g. Chicaao. IN 

DATE DRILLED S/1I/9S 

LOGGED BY T. LOUNSBURY 

DRILLING COMPANY 

DRILLING METHOD ^^A 

SAMPLING METHOD SPLIT SPOON 

Grade ELEVATION » ("isO 
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DESCRIPTION AND REMARKS 

FILL - sandy gravel, black cinders with roots and 
g _is in upper 1 foot. 

FILL - cinders, angular pebbles. Red pigment 
covered on spoon sampler. Included 2 inch thick 
layer of bright orange material (silty pigment), wet, 

^ soft. Some wood fill pieces. 

SAND, with silt (5 to 10%), medium grained, with light 
color streaks in a dark brown sand, moist. 

SAND, medium to coarse grained (20% coarse 
grained), dark brown color with some horizontal 
banding of black sand (1/8-1/4 inch streaks), we: 
(some sample recovery washed out of spoon). 

SAND, medium to coarse (10%) grained, trace of silt 
(<4%) light gray to green color, wet. 

SAND, fine to medium grained, becomes more fine 
grained with depth, running sand in auger 
stem-perhaps 50-70% of sample is slough material 
(medium grained sand). Sand is greenish gray 

color, wet. 

SAND, medium grained, medium green to dark 
brown-green, wet. 

SAND, medium grained, well sorted, green color, 
wet. (Estimate 10-20% sample recovery-slough in 
borehole) 

Heaving sand in auger. Tremie pipe wash to remove 
sand. 

SAND, fine to medium grained (50% each), pale 
green color, wet. 

SAND, medium and fine (20%) grained, well sorted, 
green with some horizontal, thin (1/8 inch), black 
lamination. Contact at 33.5 ft. 

CLAY, soft, medium plastic, very moist, pale green 
color. 

End of Boring at 34 feet. 

WELL DIAGRAM 
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DU PONT ENVIRONMENTAL REMEDIATION SERVICES 
BORING NUMBER 

fCT CHJPONT EAST CHICAGO 

CLIENT tkjPont 
FOX DRILLING 

ION E- Chicago, IN 

DATE DRILLED S/IO/05 

LOGGED BY T. LOUNSBURY 

DRILLING COMPANY 

DRILLING METHOD 

SAMPLING METHOD S/'L/T SPOON 

Grade ELEVATION (msD 
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Soil boring log by observed auger cuttings. 

FILL - 3 feet- cinders, angular pebbles and sand, 
, black color. 

SAND, with silt (5 to 10%), medium grained, brown 
color, wet. 

ft. 

% 

I 
•«r 

SAND, medium and fine grained (50%), trace of silt 
(<5%), green color, wet. 

SAND, as above, wet. (auger drill cuttings) 

I 
a 
ft. 

SAND, fine grained well sorted, pale green color, 
wet. Contact with clay layer at approximately 33 
feet deep. 

zz CL CLAY, soft, medium plastic, pale green color. 
End of Boring at 34 feet. 
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DU PONT ENVIRONMENTAL REMEDIATION SERVICES 
BORING NUMBER , 

PROJECT DUPONT EAST CHICAGO 
CLIENT 

LOCATION g- Chicaao. IN 

DATE GRILLED 5/12/95 

LOGGED BY T. LOUNSBURY 

DRILLING COMPANY 

DRILLING METHOD f^5A 

SAMPLING METHOD 

Grade ELEVATION 

FOX DRILLING 

SPLIT SPOON 

ft (msO 

a 

0-

5-

10-

15-

20-

25-

30-

35-

40-

35 

C 

<D 

Si z s 
CD 

>-
GC 
lii > 
S 

a 
(9 
O 

Z2 

o 
CO z> 

FL 

SP 

CL 

DESCRIPTION AND REMARKS 

Soil boring log by observed auger cuttings. 

FILL - Surface to HD feet. Mixture of fine grained 
sand and fill material (silt-like material), very wet, 
dark reddisti brown color (soupy sand-silt fill). 

SAND, fine grained, wet, dark green color. 

SAND, very fine to fine grained with some (15%) 
medium grained sand, pale green color, very wet. 

SAND, as above, wet. (auger drill cuttings) 

SAND, fine grained well sorted, pale green color, 
wet. Contact with clay layer at approximately 33.5 
feet. 

, CLAY, soft, medium plastic, pale green color. 

End of Boring at 34 feet. 

HELL DIAGRAM 
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FACILITY INFORMATION 

PHYSICAL AND ENVIRONMENTAL QUALITY CONDITIONS; MONITORING NETWORK INFORMATION 

Resurveying of Monitoring Weii Eievations 



t Resurveying of Monitoring Well Elevations 

Following are three attachments that outline monitoring well and piezometer elevations 
surveyed during Phase III. Attachment 1 summarizes the surveyed elevations of MWl 
through MW20, SGI through SG4 and PI through PIO. Surveying of MWl through MW20 
was conducted in July 1991 and December 1993, while PI through PIO were surveyed only 
in March 1992. MWIO, MW17, and MW20 were also surveyed at that time. Attachment 2 
summarizes the June 1995 surveyed elevations for Pll through P18, as well as the newly 
installed MW21 and MW22 monitoring wells. 
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n,'\ • sj'uc. oo£i - t' UMO 

Site Survey Data 
East Chicago Plant 

Top of PVC •; Top: of fiirdteetive Top of five 
Survey Data Survey Dau .. .'Casin^itjli^atilb^ EieVitii^he 

by ACA Calumet by Pluifnb Tiickett ori;rbp^ Surveyed June *86 
Julyi1991 •A'Aieocii-i'Miii'ch '82 Dw®!*::,:; wr 

Uooatlon ID (ftAMSL) :T.(piumb®®r;;. [Plumb TuQkett?];:' 
MW1 592.78 — 592.94 
MW2 590 48 590.15 ... 
MW3 594.19 -- 594.46 ... 
MW4 589.89 590.12 j 

MW5 590 13 590.24 
MW6 589.08 585.73 ... 
MW7 585.34 

1 

MW8 591 82 ... 
1 

— 
MW9 589.31 
MW10 590.47 590.63 591.07 

1 

MW11 590.10 i 590.29 
MW12 590 12 ) ; 590.44 ... 
MW13 : 588.99 

1 

1 589.19 
j 

MW14 j 590.87 ... 1 591,23 ! "" 
MW15 591.86 1 

1 592,15 
MW16 ! 591.17 

1 1 
1 591.55 

MW17 ; 591.24 i 589.43 591,60 ... 
MW18 i 593.15 1 593.51 
MW19 591.58 — i 592.00 

1 

MW20 592 46 593.13 593.59 — 
8G-1 579.72 1 

SG-2 578.57 ! 583.32"* ... j ... 
SG-3 579.43 ... 

1 

SG-4 587.26'" 1 ... 
P1 NA • 591.54"" i 1 ^ 

P2 NA 591.27"" 1 j 

P3 NA ; 592.15"" 1 ... 
P4 NA 590.99 ... 
PS NA 589.27 
P 6 NA 589 13 " " ' 
P7 NA 587.67'^" 
P8 NA i 589.39"" ... ... 
P9 NA 590.60 ... 
P 10 NA 590.28 "•" — ... 

(1) Zero point, 
NA Well not yet existant. 

Well not re-surveyed 
(2) Top of pole elev. 
(3) Piezometers installed in first qtr '92. 
(4) Top of PVC elev. 
(5) Top of protective casing (under lid). 
(6) Elev. ref. pt.=MW11 top of casing (590,29). 



I r-iA • OWCOOd" I OaO KHbt 

Z. 
site Survey Data 
East Chicago Plant 

location ID 

Top Of PVC 
Survey Data 

by ACA Calumet 
July, 1991 
(ftAMSL) 

8urv»yD»t8 
by (>(iimb Tuckett 

& Aaioo.. March *92 
(ftAMSL) 

TopofPfbUbtive 
Ca8lng;igi^«inr<»'^ 

Deoeiii[|ar'93 
[Plurfiblitlckbtt?] 

Topofpyc 
Plevitiibhs 

Surveyed Jutie '99 . 
(9) ; 

(Plumb Tubkatt?]:'. MW20 NA NA NA 592.19 
MW21 NA NA NA 592.47 p 11 NA NA NA 590.58 
P 12 ! NA NA NA 591,94 
P 13 NA NA NA 591.55 
P14 NA NA NA 1 590.80 
P15 NA NA NA 591.36 
P IS NA NA NA 590.93 
P17 NA NA NA 590,14 
P 18 i NA NA NA 1 590.69 

t 

(1) Zero point 
NA Well not yet existant 

Well not re-surveyed 
(2) Top of pole elev. 
(3) Piezometers installed in first qtr '92. 
(4) Top of PVC elev. 
(5) Top of protective casing (under lid), 
(6) Elev. nsf. pt.=MW11 top of casing (590.29), 



FACILITY INFORMATION 

PHYSICAL AND ENVIRONMENTAL QUAUTY CONDITIONS 

Groundwater / Surface Water 
Hydraulic Information 
Pre-1990 Groundwater Level Data 

Phase II Groundwater/Surface Water Level Data 

Phase III Groundwater Level Data 

Phase III Hydraulic Conductivity Information 

Spring (Seep) Flow Data 

U.S.G.S. Water Level Information 



FACILITY INFORMATION 

PHYSICAL AND ENVIRONMENTAL QUALITY CONDITIONS: GROUNDWATER / SURFACE WATER HYDRAULIC INFORMATION 

Phase III Hydraulic Conductivity Information 

(DERS 1992) 



FACILITY INFORMATION 

PHYSICAL AND ENVIRONMENTAL QUALITY CONDITIONS: GROUNDWATER / SURFACE WATER HYDRAULIC INFORMATION 

Pre-1990 Groundwater Level Data 

(excerpts from Phase I Groundwater Assessment Report 
[CH2M HILL 1990]) 



Table 4-3 
EXISTING WATER LEVEL DATA 
EAST CHICAGO FACILITY 

Monitoring 
Location Date 

U.S. EPA Wells 

Water Level 
(ft amsl) 

MW-1 (Northwest) 
MW-2 (Northeast) 
MW-3 (South) 

USGS Wells^ 

C-5 (North) 
C-10 (Middle) 
C-15 (South) 
C-16S (East) 

C-5 (North) 
C-10 (Middle) 
C-15 (South) 
C-16S (East) 

Source of data: 
Source of data: 

March 1 & 2, 1983 
March 1 & 2, 1983 
March 1 & 2, 1983 

586.54 
586.43 
582.82 

February 4, 1986 Frozen 
February 4, 1986 583.87 
February 4, 1986 583.10 
February 4, 1986 583.82 

May 15, 1986 584.17 
May 15, 1986 583.40 
May 15, 1986 583.06 
May 15, 1986 583.80 

DuPont files 
Lee Watson, USGS, Indianapolis 

GLT848/2 

# 



FACILITY INFORMATION 

PHYSICAL AND ENVIRONMENTAL QUALITY CONDITIONS: GROUNDWATER / SURFACE WATER HYDRAULIC INFORMATION 

Phase II Groundwater/Surface Water Level Data 

(excerpts from Phase II Groundwater Assessment Report 
[CH2M HILL 1991]) 



m Table 4-1 
PHASE II WATER LEVEL MONITORING DATA 

DU PONT EAST CHICAGO PLANT 

Bevation (Feet Above Mean Sea Level) 
6/18/90 7/17/90 8/28/90 8/29/90 9/10«0 10/16/90 11/16/90 11/3(V90 2/19/91 4/11/91 

Du Pont 
MWltprinflW^II? 

MW-1 586.39 586.08 587.24 587.14 586.56 586.81 586.85 588.05 586.71 587.03 

MW-2 585.90 585.87 586.73 586.68 586.31 586.65 586.59 587.12 587.03 587.16 

MW-3 582.34 58^39 582.93 582.74 582.53 582.74 582.48 583.25 581.96 582.41 
MW-4 582.23 582.28 582.79 582.78 582.46 582.51 582.48 582.96 582.00 582.36 
MW-5 581.63 581.67 581.98 581.97 581.71 582.05 582.03 582.57 582.01 582.12 
MW-6 585.65 585.91 NA 586.19 585.64 586.28 586.33 NA 586.50 586.33 
MW-7 581.67 581.90 582.48 582.21 581.86 582.30 582.34 582.50 582.46 582.40 
MW-8 586.00 585.83 586.62 586.62 586.33 586.40 586.54 587.22 587.17 587.23 
MW-9 585.94 585.81 586.61 586.58 586.31 586.34 586.47 587.11 586.96 587.11 
MW-10 585.80 585.74 586.39 586.37 585.93 586.27 586.20 586.92 586.30 586.55 
MW-11 586.02 585.79 586.86 586.85 586.35 586.54 586.55 NA 586.50 586.77 
MW-12 585.40 585.92 586.62 586.59 585.86 586.83 585.82 587.14 585.69 585.94 
MW-13 581.18 581.28 581.59 581.49 581.32 581.50 581.49 581.78 581.29 581.36 
MW-14 583.49 583.92 584.35 584.29 584.54 584.56 583.55 584.87 582.89 583.36 
MW-15 582.01 585.02 582.79 582.74 582.23 582.45 585.08 583.18 581.48 582.04 
MW-16 585.99 586.68 587.14 587.14 586.93 587.19 586.21 587.36 585.97 586.21 
MW-17 586.14 586.78 587.34 587.32 587.00 587.45 586.48 588.05 585.99 586.42 

^ MW-18 586.43 583.25 586.93 586.88 586.60 586.63 586.64 587.32 587.08 587.27 
1 MW-19 586.61 586.42 587.46 587.40 586.79 587.06 586.96 588.22 586.88 587.21 

MW-20 586.62 586.50 587.48 587.44 586.76 586.99 586.74 587.99 586.46 586.96 

Staff Gauges 
(6/21/90) 

SG-1- 580.65 580.51 580.87 580.76 580.74 580.46 580.60 580.19 579.92 580.67 
SG-2 580.27 580.56 NA 580.82 580.57 580.55 580.55 <579.98 <579.98 <579.98 
SG-3 581.11 581.18 581.67 581.60 581.37 581.37 581.26 581.19 580.12 580.71 
SG-4 <587.26 NA 588.04 588.02 587.77 587.71 587.84 588.50 588.56 588.70 

Other 
Monitonng Sites 
U.S.G.S. 
Monitorina Weils 

C-5 583.74 NA NA NA NA 584.31 584.43 NA NA 584.95 
C-10 582.44 NA 583.04 NA NA 583.11 583.17 583.56 583.36 583.34 
C-12 582.32 NA 583.03 NA NA 583.11 583.12 583.64 583.39 583.41 
C-15 581.83 NA NA NA NA NA NA NA NA NA 
D-66 581.54 NA NA NA NA 581.99 581.83 582.15 581.64 581.64 

NOTE: NA - Not Analyzed. 
•<' - Water level below bottom of gauge. 



FACILITY INFORMATION 
PHYSICAL AND ENVIRONMENTAL QUALITY CONDITIONS: GROUNDWATER / SURFACE WATER HYDRAULIC INFORMATION 

Phase ill Groundwater Level Data 

(DERS 1992) 



Comparison ^^jpater Level Data 

Summary of Monitor Well Gauging Results 
Water Level Elevations Using 1991 Survey Data 

Summary of Monitor Well Gauging Results 
Water Level Elevations Using 1993 Survey Data 

Note: All values in feet 
Source: DERS Proj, No. 1101 
* = TOC elev not rerneasnrer' 

Top of Casing Depth to Piezometric Top of Casing depth to Piezometric 
Well ID Elevation Water Elevation Well ID Elevation Water Elevation 

MW-1 592.78 6.51 586.27 MW-1 592.94 6.51 586.43 
MW-2 590.48 4.03 586.45 MW-2 590.15 4.03 586.12 
MW-3 594.19 1 1.97 582.22 MW-3 594.36 1 1.97 582.39 
MW-4 589.89 7.67 582.22 MW-4 590.05 7.67 582.38 
MW-5 590.13 8.04 582.09 MW-5 590.05 8.04 582.01 
MW-6 WUIB 2.79 586.29 MW-6 585.73 2.79 582.94 
MW-7 585.34 3.03 582.31 MW-7* 585.34 3.03 582.31 
MW-8 591 .82 5.54 586.28 MW-8* 591.82 5.54 586.28 
MW-9 589.31 3.07 586.24 MW-9* 589.31 3.07 586.24 

MW-10 590.47 4.30 586.17 MW-10 591.07 4.30 586.77 
MW-1 1 590.10 4.20 585.90 MW-1 1 590.29 4.20 586.09 
MW-1 2 590.12 4.93 585.19 MW-12 590.44 4.93 585.51 
MW-1 3 588.99 7.54 581.45 MW-13 589.19 7.54 581.65 
MW-14- 590.87 7.94 582.93 MW-1 4 591.23 7.94 583.29 
MW-1 5 591.86 10.1 1 581.75 MW-1 5 592.1 5 10.1 1 582.04 
MW-1 6 591.17 5.71 585.46 MW-1 6 591.55 5.71 585.84 
MW-1 7 591 .24 5.75 585.49 MQ-17 591.60 5.75 585.85 
MW-1 8 593.1 5 6.55 586.60 MW-18 593.51 6.55 586.96 
MW-1 9 591.58 5.10 586.48 MW-1 9 592.00 5.10 586.90 
MW-20 592.46 6.31 586.15 MW-20 593.59 6.31 587.28 

SG-2 578.57 0.22 578.79 SG-2* 578.57 0.22 578.79 

Summary of Piezometer Gauging Results 
March 1992 Water Depths and Well Survey Data 

Piezometer Top of Casing Depth to Piezometric! 
ID Elevation Water Elevation | 
P3 592.15 4.05 588.1 
P4 590.99 3.98 587.01 
P5 589.27 2.68 586.59 

P10 590.28 3.92 586.36 1 



Phase III Groundwater Level Data 

Following is a summary of water level elevations measured during Phase III. Two sets of 
water level elevations are presented for MW-1 through MW-20, corresponding to two 
separate surveys of these wells in July 1991 and December 1993. Water level elevations 
calculated from F-3, P-4, P-5 and P-10 data are also included, based on surveyed piezometer 
elevations and water levels measured in March 1992. Surveyed elevations for the wells and 
piezometers are summarized elsewhere in the appendix. 
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AQUIFER PUMPING TEST RESULTS SUMMARY 

...M. I.mM-A.-JA-•.••..I. 'I.I.I lAMJ.• I. M. • l•A^.MM'j-unm 

•5K¥:*K«?^^S®W'>W 

n 1 .,,,1 II 1 ..ii. -1 

7 T pror 
Neuman Solution N/A N/A 

n 0.2 0.06 0.2 0.8 
Transmissivity (gpd/ft): 

Early Time 9,841 7,967 2,988 8,365 
Late Time 6,692 5,769 2,884 8,161 

Storativity 0.000774 0.000976 0.00058 0.00119 : 
Specific Yield 0.0583 0.045 0.254 0.0932 
Hydraulic Conductivity Icm/s) 0.013 0.011 . 0.0046 o;oi3 

Jacob Straight Line N/A N/A 
Transmissivity (gpd/ft) 8,570 8,346 7,963 10,617 
Storativity 0.027 0.015 0.019 0.061 
Hydraulic Conductivity (cm/s) 0.013 0.013 0.013 0.017 

Recovery Data Analysis N/A 
Transmissivity (gpd/ft) 7,412 10,560 8,030 17,844 19,705 
Hydraulic Conductivity (cm/s) 0.012 0.017 0.013 0.028 0.031 

N/A = Analysis method not applicable to data 
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MW-17 PUMPING TEST BACKGROUND DATA 
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-1 .00 

SG-2 
MW-15 
MW-19 
MW-14 
MW-12 
BARO 
MW-16 
P-7 
P-6 

TIME (days) 



r o.. . c fO 

MW-10 PUMPING TEST BACKGROUND DATA 
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MW-17 PUMPING TEST 
DATA LOGGER VS. HAND MEASUREMENT DATA 
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PUMP TEST MW-17 
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MW-17 PUMPING TES 
NEUMAN CURVE MATCHING 
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FACILITY INFORMATION 
PHYSICAL AND ENVIRONMENTAL QUALITY CONDITIONS: GROUNDWATER / SURFACE WATER HYDRAULIC INFORMATION 

Spring (Seep) Flow Data 



Draft, SPGRAD.xls 

Seep Flow Rates 
Du Pont, East Chicago 

Groundwater Seeps Flow Rate (gpm) 
Date: 1/22/91 3/15/91 3/21/91 3/28/91 4/4/91 4/11/91 4/18/91 4/25/91 5/2/91 5/9/91 5/16/91 5/23/91 5/30/91 6/6/91 6/13/91 6/20/91 6/27/91 

Seep 1 0.26, 0.33 0.01 0.10 0.32 0.13 1.57 1.12 0.48 0.97 0.78 0.87 1.20 1.25 1.15 0.88 0.18 

Seep 2 

Seep 3 

Notes: 
Flow rates for averaged from three flow reading taken at each seep for each monitoring date 
Blank indicates not measured 



Draft, 10/7/97, SPGRAD.xls 

Seep Flow Rates See 
Du Pont, East Chicago Du Poi 

Groundwater Seeps Flow Rate (gpm) Flo 
Date: 7/2/91 7/11/91 7/18/91 7/25/91 8/1/91 8/8/91 8/15/91 8/22/91 8/29/91 9/5/91 9/12/91 9/19/91 9/26/92 10/3/91 10/10/92 10/17/92 10/23/92 

Seep 1 0.93 0.72 0.48 0.35 0.28 0 0.37 0.38 0.36 0.48 0.56 0.05 0 0 0 0 0 

Seep 2 00000000000000 0 0 0 

Seep 3 0 0 0 0 0.10 0 0.61 0 0.47 0.26 0 0 0 0 0 0 0 



Draft, 10/^Bl, SPGRAD.xls 

p Flow Rates Seep Flow Rates 
It, East Chicago Du Pont, East Chicago 

Groundwater Seeps w Rate (gpm) Flow Rate (gpm) 
Date; 10/31/91 11/7/91 11/14/91 11/21/91 11/26/91 12/5/91 12/12/91 12/18/91 12/26/91 1/2/92 1/9/92 1/15/92 1/22/92 1/29/92 2/6/92 2/13/92 2/20/9: 

Seep I 0.78 0.29 0 0.24 0 0.24 0.68 0.32 0 0 0 0 0 0 0 0 0 

Seep 2 8.8 9.5 4.72 17.62 10.22 12.9 16.83 12.0 9.0 6.92 8.24 10.97 3.95 5.37 6.49 4.10 14.65 

Seep 3 0.53 0.22 0 0 0 0 0 0.33 0 0 0 0 0 0 0 0 0 



Draft, 10/7/97, SPGRAD.xls 

Seep Flow Rates 
Du Pont, East Chicago 

Groundwater Seeps Flow Rate (gpm) 1991 
Date: 2/26/92 3/4/92 3/12/92 3/19/92 3/25/92 4/2/92 4/9/92 4/15/92 4/23/92 4/30/92 5/7/92 5/14/92 5/21/92 5/28/92 Min Max Ave Ave 

Seep 1 0 0 0.15 0.07 0 0 0 0.34 0 0 0 0 0 0 0 1.57 0.30 0.45 

Seep 2 12.05 10.30 15.08 11.87 11.92 10.08 7.32 8.22 9.58 5.1 5.65 4.05 1.64 0 0 17.62 5.73 3.91 

Seep 3 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.61 0.05 0.10 



FACILITY INFORMATION 

PHYSICAL AND ENVIRONMENTAL QUALITY CONDITIONS: GROUNDWATER / SURFACE WATER HYDRAULIC INFORMATION 

U.S.G.S. Water Level Information 

(excerpts from Greeman 1995 ar\d 
Fenelon and Watson 1993) 



WATER LEVELS IN THE 
CALUMET AQUIFER AND 
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Table 5. Water levels in selected wells in the Calumet aquifer and surface-water sites In northern Lake County, In-'iana, August 1985 through October 1992 
[Water level Is in feet above sea level] 

Site Data measured Water Date meaeured Water Date measured Water Date measured Water Date measured Water 
name (month/day/yaar) level (month/day/year) level (month/day/year) level (month/day/yaar) level (month/day/year) lai^l WWI 

A-1 10/24/85 586.85 12/17/85 587.46 G2/D6/B6 586.72 02/18/86 586.67 03/17/86 586.58 
03/31/86 586.60 05/16/86 586.80 06/09/86 587.15 07/24/86 587.72 09/22/86 587.10 
11/25/86 587.32 02/25/87 586.77 08/04/87 587.30 03/31/88 586.58 07/06/88 586.49 
10/13/88 586.41 01/25/89 586.46 04/19/89 586.42 08/03/89 587.12 02/27/90 586.00 
05/30/90 586.78 09/18/90 587.27 11/27/90 586.46 03/19/91 586.25 07/10/91 586.49 
10/16/91 586.19 01/14/92 587.34 03/31/92 586.60 06/23/92 586.04 09/09/92 585.54 

A-2 06/26/87 587.13 07/08/87 587.02 08/04/87 586.90 03/31/88 586.96 07/06/88 587.49 
10/13/88 586.93 01/25/89 587.01 04/19/89 586.88 08/03/89 587.14 02/27/90 587.12 
05/30/90 587.47 09/18/90 587.59 11/27/90 587.59 03/19/91 587.59 07/10/91 587.28 
10/16/91 587.23 01/14/92 587.27 03/31/92 587.09 05/13/92 586.80 06/23/92 586.73 
09/09/92 587.49 

A-3 06/25/87 588.52 06/26/87 588.48 07/09/87 588.43 08/04/87 588.53 03/31/88 588.48 
07/06/88 588.44 10/13/88 588.32 01/25/89 588.50 04/19/89 588.43 08/03/89 588.52 
02/27/90 588.35 05/30/90 588.58 11/27/90 588.71 03/19/91 588.67 07/10/91 588.51 
10/16/91 588.40 01/14/92 588J3 03/31/92 588.43 06/23/92 588.31 09109192 58831 

A^ 06/26/87 588.69 07/15/87 588.61 08/05/87 588.52 03/31/88 588.64 07/06/88 588.60 
10/13/88 588.48 01/25/89 588.70 04/19/89 588.72 08/03/89 588.67 02/27/90 58836 
05/30AH) 588.85 09/18/90 588.74 11/27/90 588.85 03/19/91 588.99 07/10/91 588.74 
10/16/91 588.53 01/14/92 588.73 03/31/92 588.69 06/23/92 588.55 09/09/92 58834 

A-5 12/17/85 586.40 02/06/86 585.60 02/18/86 585.65 03/17/86 585.67 03/31/86 585.65 
05/16/86 586.00 09/22/86 585.71 11/25/86 585.85 02/26/87 585.42 06/26/87 586.42 
08/04/87 585.95 03/31/88 585.41 07/06/88 585.33 10/13/88 585.39 01/25/89 585.44 
04/19/89 585.45 08/03/89 586.20 02/27/90 585.61 05/30/90 586.31 09/18/90 585.87 
11/27/90 585.88 03/19/91 586.04 07/10/91 586.06 10/16/91 585.79 01/14/92 585.89 
03/31/92 585.55 06/23/92 586.35 09/09/92 585.96 

585.89 

A-6 07/14/87 585.57 08/05/87 585.19 03/30/88 585.32 07/07/88 584.61 10/12/88 58438 
01/24/89 585.23 04/20/89 585.33 08/03/89 585.34 02/27/90 585.21 05/30/90 586.04 
09/18/90 585.89 11/27/90 585.88 03/19/91 586.23 07/10/91 585.38 10/16/91 58532 
01/14/92 586.01 03/31/92 585.58 06/23/92 584.94 09/11/92 584.88 

58532 



Table 5. Water levels In selected wells in the Calumet aquifer and surface-water sites in northem Lake County, Indiana, August 1985 through October 1992—Continued 

site Date maaaured Water Date measured Water Date meaauied Water Date maaaured Water Date measured Water 
name (month/day/yaar) level (month/day/year) 1 1 

WWWI (month/day/year) level (month/day/year) level (month/day/year) level 

A-10 10/24/85 585.95 12/17/85 585.88 02/06/86 585.64 02/18/86 585.60 03/17/86 585.59 
03/31/86 585.59 05/15/86 585.86 09/22/86 585.85 11/25/86 585.66 02/26/87 585.39 
06/26/87 586.21 08/04/87 586.08 03/31/88 585.47 07/06/88 585.98 10/13/88 585.56 
01/25/89 585.40 04/19/89 585.48 08A)3/89 586.05 02/27/90 585.31 05/30/90 585.89 
09/18/90 585.70 11/27/90 585.76 03/19/91 585.76 07/10/91 586.00 10/16/91 585.62 
01/14/92 585.59 03/31/92 585.39 06/23/92 585.90 09/09/92 585.55 

A-15 10/24/85 589.54 12/10/85 591.15 03/06/86 589.74 03/20/86 589.79 03/31/86 589.84 
05A)9/86 589.69 06/09/86 589.99 07/24/86 590.43 08/04/86 590.23 08/19/86 589.90 
09/25/86 589.58 12/30/86 590.03 02/25/87 589.52 08/04/87 589.92 03/31/88 589.97 
07/05/88 589.28 10/13/88 589.30 01/25/89 589.84 04/19/89 590.11 08/03/89 589.94 

f 02/27/90 589.80 05/30/90 591.15 09/18/90 590.38 11/27/90 590.83 03/19/91 591.55 
• 07/10/91 590.49 10/16/91 589.77 01/14/92 590.39 03/31/92 589.92 06/24/92 589.51 w 09/09/92 589.15 

3 
A-20 01/03/86 595.41 02/03/86 595.29 02/07/86 595.15 02/17/86 595.13 03/06/86 595.06 

03/20/86 595.18 03/31/86 595.10 05/16/86 595.21 08/13/86 595.46 08/27/86 595.37 
SL 
8 11/25/86 595.40 02/24/87 595.38 07/06/87 595.95 08/05/87 595.72 12/17/87 595.61 

i 04/01/88 595.81 07/07/88 595.78 10/12/88 595.59 01/25/89 595.80 04/19/89 595.96 

$ 08/03/89 595.91 02/27/90 595.85 05/30/90 596.37 09/18/90 596.05 11/27/90 596.08 
% 03/19/91 596.29 07/10/91 596.02 10/16/91 595.85 01/14/92 596.18 03/31/92 596.03 
w 
3* 

06/24/92 595.96 09/09/92 595.76 

• B-1 08/28/85 580.29 10/24/85 580.49 11/11/85 580.93 11/27/85 581.95 12/04/85 582.03 
V 12/17/85 581.76 01/03/86 581.23 02/03/86 580.69 02/17/86 580.71 03/06/86 580.85 

I 03/20/86 581.20 03/31/86 581.06 05/09/86 580.67 06/09/86 581.11 07/24/86 581.33 
• 08/04/86 581.06 08/19/86 580.72 09/25/86 580.42 12/30/86 582.40 02/26/87 580.57 

08/04/87 580.61 04/01/88 584.18 07/05/88 580.23 10/11/88 580.63 01/26/89 580.82 
w 

5* 04/20/89 581.60 08/01/89 581.89 02/27/90 581.72 05/30AH) 583.35 09/20/90 583.17 
B 11/28/90 585.15 03/20/91 585.90 07/10/91 585.51 10/17/91 585.23 01/15/92 585.39 
3 
Q. 

(0 
04/01/92 585.44 06/24/92 584.90 09/10/92 585.22 

1 B-2 06/25/87 581.62 07/08/87 581.39 08A)4/87 581.14 03/31/88 580.24 07/06/88 580.17 
? 10/13/88 579.86 01/25/89 579.56 04/19/89 579.46 08/03/89 580.13 02/27/90 579.73 
f 05/30/90 580.19 09/18/90 580.17 11/27/90 579.55 03/19/91 579.97 07/10/91 580.43 
• 
(/) 

10/16/91 580.06 01/14/92 580.08 03/31/92 579.80 06/23/92 579.88 09/09/92 579.73 

3 B-3 07/14/87 584.48 08/04/87 584.30 03/31/88 584.54 07/06/88 583.90 10/11/88 583.85 
01/24/89 584.10 04/20/89 584.39 08/03/89 584.53 02/27/90 584.24 05/30/90 584.90 
09/18/90 584.59 11/27/90 584.71 03/20/91 584.56 07/10/91 585.14 10/16/91 584.17 
01/15/92 583.96 04/01/92 584.04 06/24/92 584.40 09/09/92 583.62 



Table 5. Water levels in selected wells in the Calumet aquifer and surface-water sites in northern Lake County, Indiana. August 1985 through October 1992—Continued 

sue 
nanie 

B 5 

3 

> 
c 

B-7 

B-8 

B-10 

CI 

C-2 

Date meesured Watar Data maaaured Water Dale maaaured Watar Data maaauied Water Date measured Water 
(mcnth/day/year) level (monili/day/year) level (month/day/year) levai (month/day/year) level (month/day/year) level 

08/28/85 582.25 10/17/85 585.38 10/24/85 58236 11/11/85 582.52 11/27/85 583.55 
12/04/85 583.52 12/17/85 583.37 01A)3/86 582.88 02/03/86 582.42 02/17/86 582.42 
03/06/86 582.52 03/20/86 583.57 03/31/86 582.80 05/09/86 582.48 06/09/86 582.78 
07/24/86 583.07 08/04/86 582.84 08/19/86 582.53 09/25/86 582.23 12/30/86 582.67 
02/26/87 582.24 04/01/88 582.53 07/05/88 581.92 10/11/88 581.69 01/26/89 582.43 
04/20/89 582.85 08/01/89 583.09 02/27/90 582.89 05/30/90 583.90 09/20/90 583.69 
11/28/90 585.35 03/20/91 585.10 07/10/91 585.04 10/17/91 584.59 01/15/92 584.94 
04/01/92 584.98 05/13/92 584.75 06/24/92 584.36 09/10/92 584.46 

06/22/87 587.94 08/04/87 587.33 03/31/88 587.50 07/07/88 586.84 10/11/88 586.75 
01/26/89 587.46 04/20/89 587.77 08/03/89 587.74 02/27/90 587.76 05/30/90 588.57 
09/19/90 588.12 11/26/90 588.07 03/20/91 588.39 07/10/91 587.58 10/16/91 587.39 
01/15/92 587.48 04/01/92 587.34 06/24/92 586.87 09/09/92 586.34 

07/14/87 587.56 08/04/87 587.31 03/31/88 587.48 07/07/88 586.83 10/11/88 586.73 
01/26/89 587.43 04/20/89 587.74 08/03/89 587.73 02/27/90 587.85 05/30/90 588.56 
09/19/90 588.10 11/27/90 588.16 03/20/91 588.37 07/10/91 587.69 10/16/91 587.39 
01/15/92 587.47 04/01/92 587.35 06/24/92 586.89 09/09/92 586.35 

12/10/85 593.67 01/03/86 593.23 02/03/86 592.74 02/17/86 592.68 03/06/86 592.99 
03/20/86 593.28 03/31/86 593.40 05/09/86 592.97 06/09/86 593.23 07/24/86 593.25 
08/04/86 592.99 08/19/86 592.60 09/25/86 591.88 12/30/86 594.30 02/25/87 592.77 
07/13/87 593.63 08/05/87 592.96 04A)l/88 593.64 07/05/88 592.58 10/11/88 591.83 
01/24/89 593.42 04/19/89 593.99 08/03/89 593.39 02/27/90 593.51 06/01/90 594.78 
09/19/90 593.94 11/27/90 594.09 03/20/91 595.14 07/10/91 593.64 10/17/91 592.60 
01/17/92 593.58 04/01/92 593.71 06/24/92 592.81 09/09/92 591.74 

12/09/85 583.45 01/06/86 582.76 02/03/86 582.46 02/17/86 582.64 03/08/86 582.91 
03/20/86 583.26 03/31/86 582.94 05/09/86 582.50 06/09/86 583.23 07/24/86 582.94 
08/04/86 582.64 08/19/86 582.27 09/25/86 582.57 12/30/86 584.38 02/27/87 582.80 
06/24/87 583.26 07/07/87 583.02 08/04/87 582.68 03/31/88 583.64 07/05/88 582.14 
10/11/88 581.68 01/24/89 582.71 04/18/89 582.98 08/01/89 582.91 02/28/90 583.58 
05/31/90 583.89 09/19/90 583.33 11/28/90 584.70 03/20/91 584.27 07/11/91 583.08 
10/17/91 582.70 01/17/92 583.04 04/02/92 583.30 06/23/92 582.13 09/10/92 583.03 

07/07/87 583.55 08/04/87 583.47 08/04/87 583.44 12/07/88 583.98 01/24/89 584.99 
04/18/89 584.73 08/01/89 584.96 02/28/90 585.02 05/31/90 585.06 09/19/90 585.12 
11/28/90 584.97 03/20/91 584.94 07/11/91 584.78 10/17/91 584.91 01/15/92 585.39 
04/01/92 585.46 



Table 5. Water levels in selected wells in the Calumet aquifer and surface-water sites in northern Lake County, Indiana, August 1985 through October 1992—Continued 
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site Dale meaaured Water Dale measured Water Dale meaaured Water Date maaaured Water Date meaaured Water 
name (monlh/day/year) level (monlh/day/year) a a 

IV Wl 1 

1 } level (monlh/day/year) level (monlh/day/year) level 

06/24/87 581.87 07/09/87 581.62 08/04/87 581.56 03/31/88 580.87 07/05/88 580.58 
lO/tt/88 580.38 01/24/89 580.01 04/18/89 580.61 08/01/89 580.77 02/28/90 580.50 
05/31A»0 580.86 09/19/90 580.69 11/28/90 579.93 03/20/91 580.74 07/11/91 580.55 
10/17/91 580.08 01/17/92 580.46 04/02/92 580.63 06/23/92 580.24 09/10/92 580.23 

C-5 10/25/85 583.58 11/27/85 584.67 12/06/85 584.59 02/20/86 585.39 03/21/86 584.51 
04/01/86 583.69 05/15/86 583.98 08/13/86 583.13 12/16/86 584.26 02/24/87 583.99 
07/21/87 583.04 08/05/87 58Z74 12/17/87 585.17 03/30/88 584.74 03/31/88 584.81 
07/06/88 582.36 01/25/89 583.61 04/19/89 584.10 08/04/89 582.99 03/01/90 584.27 
05/31/90 584.42 09/20/90 583.69 11/28/90 585.73 03/21/91 585.12 07/11/91 583.27 
10/17/91 583.21 01/17/92 584.01 04/01/92 584.36 06/24/92 582.99 09/10/92 582.81 

C-10 10/25/85 582.96 11/27/85 584.19 12/06/85 583.41 12/18/85 583.26 01/08/86 583.17 
02/04/86 583.68 02/20/86 583.49 03/07/86 583.41 03/21/86 583.32 04/01/86 583.30 
05/15/86 583.21 08/13/86 582.80 12/16/86 583.29 02/24/87 583.12 07/21/87 582.35 
08/05/87 582.22 12/17/87 583.20 03/30/88 583.53 07/06/88 581.37 10/13/88 581.33 
01/25/89 582.86 04/19/89 583.00 08/04/89 582.14 03/01/90 583.03 05/31/90 583.03 
09/20/90 582.61 11/28/90 583.91 03/21/91 583.37 07/11/91 582.38 10/17/91 582.41 
01/17/92 582.89 (M/01/92 583.11 09/10/92 582.71 

C-12 08/05/87 582.25 03/31/88 583.42 07/06/88 581.28 10/13/88 581.28 01/25/89 582.76 
04/19/89 582.93 08A)4/89 582.10 03/01/90 582.91 05/31/90 583.00 09/20/90 582.58 
11/28/90 583.96 03/21/91 583.41 07/11/91 582.33 10/17/91 582.30 01/17A»2 582.79 
04/01/92 583.09 06/24/92 581.99 09/10/92 582.98 

C-15 10/25/85 582.51 11/27/85 582.82 12/06/85 582.95 02/04/86 582.91 02/20/86 582.78 
03/21/86 582.53 04/01/86 583.40 05/15/86 582.87 08/13/86 582.93 12/17/86 582.64 
02/24/87 582.55 08/05/87 582.37 12/17/87 582.54 03/30/88 582.58 07/06/88 580.97 
10/13/88 581.20 01/25/89 582.24 04/19/89 582.26 08/04/89 581.82 03/01/90 582.20 
05/31/90 582.21 09/20/90 582.11 11/28/90 582.62 03/21/91 582.42 07/11/91 582.12 
10/17/91 581.92 01/17/92 582.17 04/01/92 582.39 06/24/92 581.72 09/10/92 582.43 



Table 5. Water levels in selected wells In the Calumet aquifer and surface-water sites in noithem Lake County, Indiana, August 1985 through October 1992—Continued 

Site 
name 

"CTT 
(LK-13) 

C-18 

C-19 

C-20 

C-25 

Dale meeeured 
(month/day/year) 

Water 
level 

Dale meaeured 
(month/day/year) 

Water 
level 

Dele meeauied 
(month/dey/yeer) 

Water 
level 

Date maaaured 
(month/day/year) 

Water 
level 

Date measured 
(month/day/year) 

Water 
level 

67/io/ft6 588.10 08/15/86 587J5 09/15^6 586.90 10/15/86 588.45 11/15/86 588.60 
12/15/86 589.76 01/15/87 590.10 02/15/87 589.87 02/28/87 590.55 03/15/87 589.93 
04/15/87 590.81 05/15/87 589.42 06/15/87 589.66 07/15/87 588.60 08/05/87 587.59 
08/15/87 587.88 09/15/87 588.53 10/15/87 588.54 11/15/87 588.88 12/15/87 590.42 
01/15/88 589.43 02/15/88 591.91 03/31/88 590.99 04/15/88 591.04 05/15/88 589.82 
06/15/88 588.36 07/07/88 587.72 07/15/88 587.47 08/15/88 588.33 09/15/88 587.18 
10/12/88 587.01 11/15/88 589.80 12/15/88 589.47 01/26/89 590.32 01/26/89 59032 
02/15/89 590.00 03/15/89 590.85 04/19/89 590.54 05/15/89 589.83 06/15/89 590.88 
07/15/89 588.62 08/04/89 588.74 08/05/89 588.83 08/15/89 588.76 09/15/89 589.25 
10/15/89 587.91 11/15/89 590.46 12/15/89 589.29 01/15/90 589.60 02/15/90 590.20 
02/29/90 590.94 03/15/90 591.20 04/15/90 590.96 05/15/90 591.58 05/31/90 591.12 
06/15/90 590.50 07/15/90 589.74 08/15/90 590.45 09/20/90 589.04 10/15/90 590.57 
11/15/90 590.64 11/30/90 591.70 12/15/90 591.55 01/15/91 591.02 02/15/91 591.21 
03/20/91 591.57 04/15/91 591.90 05/15/91 591.16 06/15/91 589.40 07/10/91 588.01 
08/15/91 587.58 09/15/91 587.69 10/17/91 588.30 11/15/91 590.21 12/15/91 590.77 
01/17/92 590.16 02/15/92 590.88 03/15/92 590.83 04/01/92 590.77 04/15/92 590.82 
05/12/92 589.80 06/24/92 588.45 07/15/92 588.45 08/15/92 587.68 09/10/92 589.17 

06/24/87 591.45 07/14/87 590.95 08/04/87 590.29 04/01/88 591.08 07/07/88 590.10 
10/12/88 589.62 01/24/89 591.42 04/19/89 590.75 05/12/92 591.07 06/24/92 590.92 
09/10/92 590.58 

12/15/86 590.06 02/27/87 589.98 08/04/87 588.90 04/01/88 590.25 07/07/88 588.58 
10/12/88 588.39 01/26/89 590.15 04/18/89 590.00 08/04/89 589.57 03/01/90 590.17 
05/31/90 589.88 09/20/90 589.73 11/29/90 590.62 03/21/91 590.20 07/11/91 588.94 
10/17/91 589.68 01/17/92 589.95 05/12/92 589.82 06/24/92 589.47 09/10/92 590.03 

08/28/85 592.64 12/05/85 593.69 02/04/86 592.63 02/19/86 588.64 03/04/86 587.61 
03/21/86 588.94 04/01/86 590.57 05/10/86 592.01 06/10/86 592.81 08/05/86 591.84 
08/20/86 591.37 09/26/86 591.45 12/31/86 593.28 02/25/87 593.53 07/16/87 592.63 
08/04/87 591.73 03/31/88 594.03 07/07/88 591.60 10/12/88 590.98 01/26/89 593.59 
04/19/89 593.83 08/04/89 592.88 02/28/90 593.92 09/20/90 593.45 11/29/90 594.71 
03/20/91 594.61 07/11/91 592.27 10/17/91 592.68 01/17/92 593.82 04/01/92 593.96 
06/24/92 592.62 09/10/92 592.49 

12/05/85 597.62 01/03/86 59637 02/04/86 596.84 02/19/86 597.64 03/04/86 597.08 
03/21/86 597.41 04/03/86 596.88 05/12/86 596.15 06/10/86 597.81 08/05/86 596.12 
08/20/86 596.13 09/26/86 596.05 12/31/86 596.73 02/27/87 596.40 08/04/87 595.84 
03/31/88 597.93 07/07/88 595.10 10/12/88 595.76 01/24/89 597.08 04/18/89 597.10 
08/04/89 596.62 02/28/90 598.04 06/01/90 597.04 09/20/90 596.36 11/29/90 598.13 
03/21A»l 597.82 07/11/91 595.39 10/17/91 596.64 01/17/92 596.68 04/01/92 597.11 
06/24/92 595.71 09/10/92 597.99 



Table 5. Water levels in selected wells in the Calumet aquifer and surface-water sites in northern Lake County, Indiana, August 1985 through October 1992—Continued 
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Site Date measured Water Date measured Weisr Date meesured Water Date measured Water Date measured Water 
name (month/day/year) level 1 1 1 ! level 

I 1 1 level (month/day/year) level (moitth/day/year) level 

CCA 3 10/24/85 584.81 12/05/85 585.15 02/03/86 584.88 02/17/86 584.98 03/06/86 584.98 
03/31/86 584.98 05/09/86 584.80 06/09/86 585.00 07/24/86 584.81 08/04/86 584.73 
08/19/86 584.70 09/25/86 584.77 12/30/86 585.02 02/27/87 585.04 08/04/87 584.71 
04/01/88 585.56 07/05/88 584.77 10/11/88 584.63 01/26/89 585.25 04/20/89 585.36 
08/01/89 585.14 02/27/90 585.69 09/20/90 585.46 11/28/90 586.26 03/20/91 585.93 

07/10/91 585.26 10/17/91 584.96 01/15/92 585.50 04/01/92 585.59 06/24/92 585.09 
09/09/92 585.04 

CGA-4 10/24/85 584.16 12/05/85 584.83 02/03/86 584.51 02/17/86 584.74 03/06/86 584.72 
03/20/86 584.83 03/31/86 584.66 05/09/86 584.44 06/09/86 584.78 07/24/86 584.57 
08/04/86 584.45 08/19/86 584.30 09/25/86 58434 ^2/30/86 584.84 08/04/87 584.49 
04/01/88 585.41 07/05/88 584.57 10/11/88 584.19 01/26/89 585.08 04/20/89 585.20 

08/01/89 584.94 02/27/90 585.50 09/20/90 585.27 11/28/90 586.19 03/20/91 585.79 
07/10/91 585.07 10/17/91 585.00 01/15/92 585.29 04/01/92 585.41 06/24/92 584.88 
09/09/92 584.70 

CGA 5 10/24/85 586.36 12/05/85 588.16 02/07/86 587.29 03/06/8 587.56 03/20/86 587.51 
03/31/86 587.62 

D-] 08/25/85 583.48 10/24/85 582.74 01/06/86 582.67 02/03/86 582.53 02/19/86 582.67 
03/04/86 582.58 03/21/86 582.91 04/03/86 582.76 05/09/86 582.73 06/10/86 583.16 
07/24/86 583.30 08/04/86 583.12 08/19/86 583.08 09/25/86 583.10 12/30/86 582.94 
02/25/87 582.89 02/27/87 582.93 08/04/87 582.39 10/13/87 582.18 11/04/87 581.83 
03/31/88 581.76 07/05/88 581.56 10/11/88 581.40 01/25/89 581.35 04/18/89 581.55 
08/02/89 581.77 02/26/90 581.40 05/29/90 582.16 09/17/90 531.91 11/26/90 581.47 
03/18/91 581.78 07/09/91 581.51 10/15/91 581.18 01/13/92 581.25 03/30/92 581.65 
06/23/92 581.34 09/08/92 581.15 

D-5 08/28/85 583.22* 10/24/85 583.50* 12/11/85 584.12* 01/06/86 583.30* 02/04/86 583.19* 
02/19/86 583.32* 03/04/86 583.41* 03/21/86 583.56* 04/03/86 583.52* 05/09/86 58334* 
06/10/86 583.88* 07/24/86 584.06* 08/04/86 583.80* 08/19/86 583.49* 09/25/86 58331* 
12/30/86 583.34* 02/25/87 583.51* 06/10/87 584.09* 06/11/87 584.08* 08/04/87 58331* 
10/13/87 583.27* 03/31/88 583.15* 06/15/89 584.05* 06/15/89 5r3.51** 02/26/90 583.15* 
05/29/90 583.88* 09/17/90 583.62* 11/26/90 583.34* 03/18/91 583.69* 07/09/91 587,7.3* 
10/15/91 582.49* 01/13/92 582.59* 06/23/92 58231* 09/08/92 582.67* 
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Table 5. Water levels in selected wells in the Calumet aquHer and surface-water sites in northern Lake County, Indiana. August 1985 through October 1992—Continued 

Site Dele meaeured Water 
name (month/day/year) level 

D-10 

D 11 

D-20 

D 21 

D-25 

08/28/85 
02/16/86 
06/10/86 
12/30/86 
11/04/87 
04/18/89 
09/17/90 
01/13/92 

Date meaeured Water 
(month/day/veeri ievei 

Date meaeured Water 
(menth/day/yaar) iev^ 

Date measured 
{month/day/ysarl 

Water 

583.22 
583.23 
583.75 
583.26 
582.87 
583.00 
583.49 
582.56 

10/24/85 
03/04/86 
07/24/86 
02/25/87 
03/31/88 
06/15/89 
11/26/90 
03/30/92 

583.46 
583.44 
583.87 
583.41 
583.10 
583.95 
583.25 
583.00 

12/11/85 
03/21/86 
08/04/86 
06/11/87 
07/05/88 
08/02/89 
03/18/91 
06/24/92 

583.97 
583.43 
583.69 
583.99 
582J56 
583.29 
583.55 
582.46 

01/06/86 
04/03/86 
08/19/86 
08/04/87 
10/11/88 
02/26/90 
07/09/91 
09/08/92 

Date meaaured 
{month/day/ysarl 

583.23 
583.40 
583.40 
583.42 
582.66 
583.12 
582.29 
582.65 

06/11/87 584.01 08/04/87 583.45 10/13/87 583.22 11/04/87 582.88 
07/05/88 582.61 10/11/88 582.71 01/25/89 582.91 04/18/89 583.05 
08/02/89 583.33 02/26/90 583.12 05/29/90 583.87 09/17/90 583.53 
03/18/91 583.59 07/09/91 582.30 10/15/91 582.48 01/13/92 582.60 
06/23/92 582.54 09/08/92 582.65 

08/28/85 583.78 10/24/85 584.02 12/05/85 584.47 01/06/86 583.63 
02/19/86 584.36 03/04/86 584.42 03/21/86 584.24 04/03/86 584.04 
06/10/86 584.81 07/24/86 584.68 08/04/86 584.34 08/19/86 584.04 
12/30/86 583.55 02/25/87 583.14 07/16/87 584.12 08/04/87 583.72 
11/04/87 583.48 03/31/88 583.07 07/05/88 583.11 10/11/88 581.80 
04/18/89 581.99 08/02/89 583.02 02/28/90 584.56 05/31/90 584.48 
11/28/90 585.32 03/18/91 582.77 07/09/91 584.04 10/15/91 583.54 
04/02/92 583.60 06/23/92 583.22 09/08/92 583.22 

583.54 

07/17/87 581.22 08/04/87 580.89 10/13/87 581.04 11/04/87 581.08 
07/05/88 580.61 10/11/88 580.84 01/24/89 581.37 04/18/89 581.08 
02/28/90 582.21 05/31/90 581.17 09/19/90 580.97 11/28/90 582.88 
07/09/91 581.04 10/15/91 580.87 01/13/92 580.78 04/02/92 580.92 
09/08/92 580.07 

580.92 

12/05/85 584.65 01/07/86 583.41 01/15/86 583.43 01/23/86 583.37 
03/08/86 583.65 03/22/86 583.77 03/31/86 583.44 05/15/86 583.27 
01/14/87 583.74 02/23/87 583.41 08/04/87 583.22 10/13/87 583.35 
12/17/87 583.38 03/31/88 583.10 07A)5/88 582.51 '0/11/88 582.39 
04/18/89 582.76 08/02/89 583.02 02/28/90 583.44 05/31/90 583.88 
11/26/90 584.92 03/20/91 583.56 07/11/91 581.93 10/17/91 582.24 
04/D2/92 582.91 06/23/92 582.15 09/10/92 582.79 

02/04/86 
05/09/86 
09/25/86 
10/13/87 
01/25/89 
05/29/90 
10/15/91 

03/31/88 
06/15/89 
11/26/90 
03/30/92 

02/03/86 
05/09/86 
09/25/86 
10/13/87 
01/24/89 
09/19/90 
01/13/92 

03/31/88 
08/02/89 
03/18/91 
06/23/92 

02/17/86 
08/13/86 
11/04/87 
01/24/89 
09/19/90 
01/15/92 

Water 
ievei 

583.15 
583.27 
583.47 
583.19 
582.86 
583.82 
582.51 

583.16 
584.01 
583.30 
583.04 

583.58 
584.61 
584.25 
583.55 
582.04 
583.94 
583.61 

582.07 
581.10 
581.74 
580.23 

583.41 
583.62 
583.04 
582.77 
583.17 
582.74 



Table 5. Water levels in selected walls in the Calumet aquifer and surface-water sites in northern Lake County, Indiana, August 1985 through October 1992—Continued 
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Slla Date measured Water Data maaaurad Watar Data maaaurad Watar Data maaaurad Watar Data maaaurad Watar 
name •

l
 1 i level (month/dav/vaarl laval <month/dav/vaar) laval (month/dav/vaarl laval (month/dav/vaarl IAUAI 

D 30 12/05/85 583.24 01/06/86 582.45 01/15/86 582.38 01/23/86 582.49 02/17/86 582.44 
03/08/86 582.43 03/22/86 581.43 03/31/86 581.73 05/15/86 582.81 08/13/86 583.04 
11/24/86 582.97 02/23/87 582.44 07/16/87 582.37 08/04/87 582.21 10/13/87 581.58 
11/04/87 581.43 12/17/87 581.72 03/31/88 581.43 07/05/88 581.10 01/24/89 580.93 
04/18/89 581.00 08/02/89 581.30 09/19/90 581.13 03/20/91 581.21 07/11/91 581.25 
10/17/91 580.61 01/15/92 581.21 04/02/92 581.12 05/12/92 580.90 06/23/92 580.86 
09/10/92 581.19 

D-31 07/16/87 582.46 08/04/87 582.24 10/13/87 581.64 11/04/87 581.51 03/31/88 581.49 
07/05/88 581.15 10/11/88 580.77 01/24/89 580.82 04/18/89 580.87 08/02/89 581.19 
02/28/90 580.98 05/31/90 581.32 09/19/90 581.04 11/28/90 581.38 03/20/91 581.11 
07/11/91 581.13 10/17/91 580.50 01/15/92 580.91 04/02/92 580.98 06/23/92 580.83 
09/10/92 581.21 

D-35 12/05/85 582.82 01/06/86 582.48 01/15/86 582.01 01/. V86 582.20 02/17/86 582.47 
03/08/86 581.93 03/22/86 581.74 03/31/86 582.40 05/i5/86 582.58 08/13/86 582.92 
11/25/86 582.63 02/23/87 582.16 08/04/87 582.23 11/04/87 580.95 12/17/87 581.08 
03/31/88 580.77 07/05/88 580.78 10/11/88 580.35 01/24/89 580.37 04/18/89 580.33 
08/02/89 580.56 05/31/90 580.13 09/19/90 580.47 11/28/90 580.67 03/20/91 580.21 
07/11/91 580.78 10/17/91 580.19 01/15/92 580.01 04/02/92 580.45 06/23/92 580.56 
09/10/92 580.46 

D-40 10/24/85 582.47 12/05/85 583.55 01/06/86 582.45 02/03/86 582.62 02/19/86 583.30 
03/04/86 582.97 03/21/86 583.15 04/03/86 582.70 05/10/86 582.66 06/10/86 583.41 
07/24/86 583.10 08/04/86 582.92 08/19/86 582.87 09/25/86 583.16 12/30/86 582.92 
02/26/87 582.49 08/04/87 582.32 03/30/88 583.49 07/06/88 582.19 10/11/88 581J55 
01/24/89 582.56 04/18/89 582.61 08/02/89 582.40 02/28/90 582.29 05/29/90 582.12 
09/19/90 581.51 11/28/90 583.80 03/20/91 582.32 07/09/91 581.59 10/15/91 581.05 
01/13/92 582.20 04/02/92 581.60 06/23/92 580.66 09/08/92 581.05 

D-45 10/24/85 580.44 12/13/85 581.20 01/06/86 580.69 01/15/86 580.58 02/03/86 580.38 
03/07/86 580.72 03/20/86 580.95 03/31/86 580.84 05/09/86 580.47 06/09/86 580.61 
07/24/86 580.59 08/04/86 580.31 08/19/86 580.18 09/25/86 580.31 12/30/86 579.73 
02/26/87 580.58 08/05/87 580.37 03/31/88 581.26 07/06/88 580.48 10/12/88 58036 
01/24/89 580.90 04/18/89 580.03 08/01/89 580.87 02/28/90 581.55 05/29/90 581.49 
09/20/90 580.88 11/28/90 582.64 03/21/91 581.60 07/11/91 580.55 10/15/91 580.78 
01/17/92 581.04 04/01/92 581.24 06/23A>2 580.63 09/10/92 581.22 



S Table 5. Water levels in selected wells in the Calumet aquifer and surface-water sites in northern Lake County, Indiana, August 1985 through October 1992—Continued 

Site Date meaeurad Water Date maaaurad Watar Data maaaurad Watar Dat< maaaurad Watar Data maaaurad Watar 
name (month/day/year) level (month/day/yaar) laval (month/day/yaar) laval (month/day/yaar) level (month/day/yaar) laval 

D-50 12/13/85 578.22 03/22/86 578.61 04/03/86 578.42 05/10/86 578.10 06/10/86 578.25 
08/05/86 577.95 08/20/86 577.84 09/26/86 577.76 12/31/86 578.26 02/25/87 577.79 
08/04/87 577.79 03/30/88 578.03 07/06/88 577.72 10/11/88 577.54 01/24/89 577.81 
04/18/89 578.03 08/02/89 577.93 02/28/90 578.45 05/29/90 578.44 09/19/90 577.94 
11/28/90 578.35 03/20/91 578.51 07/09/91 578.01 10/15/91 578.35 01/13/92 577.99 
04/02/92 577.87 06/23/92 577.51 09/08/92 577.47 

D-55 10/24/85 582.27 10/29/85 582.34 11/05/85 582.64 11/12/85 582.88 11/27/85 582.73 
12/05/85 582.60 12/12/85 58234 01/06/86 582.20 02/05/86 582.66 02/19/86 582.28 
03/07/86 582.45 03/21/86 582.27 04/03/86 582.58 05/15/86 582.70 08/14/86 582.65 
11/25/86 582.61 02/24/87 582.16 08/05/87 582.01 12/17/87 581.28 03/30/88 580.88 
07/06/88 580.68 10/12/88 580.23 01/24/89 580.33 04/19/89 580.43 08/04/89 580.59 
02/28/90 579.81 05/29/90 581.08 09/19/90 580.53 11/28/90 579.81 03/20/91 580.24 
07/11/91 580.85 10/18/91 580.18 01/17/92 580.26 04/02/92 580.46 06/23/92 580.45 
09/10/92 580.36 

D-60 10/29/85 582.76 11/05/85 582.99 11/11/85 583.49 11/27/85 583.78 12/05/85 583.62 
01/06/86 583.00 02/05/86 583.19 02/19/86 583.16 03/21/86 583.40 04/03/86 583.22 
05/15/86 583.18 08/14/86 582.99 12/16/86 583.46 02/24/87 583.05 07/22/87 582.57 
08/05/87 582.37 12/17/87 582.85 03/31/88 582.62 07/06/88 581.17 10/12/88 580.70 
01/24/89 581.89 04/19/89 582.11 08/04/89 581.81 02/28/90 581.97 05/29/90 582.48 
09/19/90 581.93 11/28/90 582.08 03/20/91 582.48 07/11/91 581.71 10/18/91 581.41 
01/17/92 581.96 04/02/92 582.19 06/23/92 581.28 09/10/92 580.79 

581.41 

D 65 10/24/85 583.50 10/29/85 583.92 11/05/85 583.75 11/11/85 584.27 11/27/85 584.23 
03/21/86 584.32 04/03/86 584.23 05/15/86 584.02 08/14/86 583.55 11/25/86 584.22 
02/24/87 584.19 08/05/87 583.21 12/17/87 584.69 03/30/88 584.45 07/06/88 581.74 

D 66 07/15/87 582.27 08/05/87 582.24 03/30/88 581.74 07/05/88 581.41 10/13/88 581.26 
01/25/89 581.75 04/19/89 581.66 08/04/89 581.76 03/01/90 581.77 05/31/90 581.81 
09/20/90 581.63 11/28/90 582.15 03/21/91 582.04 07/11/91 581.71 10/17/91 581.66 
01/17/92 581.74 04/01/92 581.78 06/24/92 581.25 09/10/92 581.64 

10/17/91 581.66 

D-67 07/16/87 585.16 08/05/87 584.52 03/31/88 586.24 07/07/88 584.05 10/12/88 583.49 
01/25/89 585.49 04/18/89 585.63 08/04/89 585.17 03/01/90 586.15 05/31/90 586.53 
09/19/90 585.36 11/28/90 588.38 03/20/91 587.29 07/09/91 584.57 10/17/91 584.79 
01/17/92 585.52 04/01/92 585.91 06/23/92 583.87 09/11/92 585.15 

10/17/91 584.79 

D-68 07/16/87 585.17 08/05/87 584.52 03/31/88 586.24 07/07/88 584.03 10/12/88 583.49 
01/25/89 585.49 04/18/89 585.64 08/04/89 585.18 03/01/90 586.14 05/31/90 586.53 
09/19/90 585.36 11/28/90 588.31 03/20/91 587.32 07/09/91 584.59 10/16/91 584.79 
01/17/92 585.52 04/01/92 585.94 06/24/92 583.86 09/11/92 585.13 

10/16/91 584.79 



Table 5. Water levels in selected wells In the Calumet aquifer and surface-water sites In northem Lake County, Indiana, August 1985 through October 1992—Continued 
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Site Date measured Water Date measured Water Date measured Water Date measured Water Date meaaured Water 
name (monlh/day/year) level (month/day/year) level (month/day/year) level (month/day/year) level (month/day/year) level 

D-70 01/07/86 599.26 02/04/86 599.56 02/20/86 600.26 03/04/86 599.77 03/22/86 600.12 
04/01/86 599.70 05/10/86 599.16 06/09/86 599.38 08/05/86 598.82 08/20/86 598.53 
09/26/86 598.71 12/31/86 599.60 02/25/87 599.46 08/04/87 598.87 03/31/88 600.65 
07/06/88 598.81 10/12/88 598.48 01/25/89 599.72 04/18/89 599.90 08/02/89 599.48 
02/28/90 600.67 05/31/90 600.24 09/20/90 599.36 11/28/90 602.29 03/21/91 601.13 
07/11/91 598.94 10/16/91 599.35 01/15/92 600.32 04/02/92 600.30 06/24/92 599.01 
09/11/92 600.07 

D-75 01/07/86 595.98 01/24/86 596.09 02/04/86 596.09 02/20/86 596.49 03/04/86 596.39 
03/22/8 596.60 04/01/86 596.44 05/10/86 596.22 06/09/86 596.70 08/05/86 596.31 
08/20/86 596.12 09/26/86 596.43 12/31/86 5%.30 02/25/87 596.18 02/26/87 596.19 
08A)4/87 596.27 03/31/88 596.94 07/06/88 596.15 10/12/88 596.20 01/25/89 596.30 
04/18/89 596.46 08/02/89 596.62 02/28/90 5%.88 05/31/90 596.76 09/20/90 596.39 
11/28/90 597.09 03/21/91 597.10 07/11/91 596.16 10/17/91 596.47 01/15/92 596.34 
04A)2/92 596.66 06/24/92 595.95 09/11/92 596.98 

E-1 12/13/85 579.09 01/06/86 578.61 02/04/86 579.22 02/19/86 579.45 03/04/86 579.17 
03/21/86 579.39 04/03/86 579.05 05/09/86 578.49 06/10/86 578.94 07/24/86 578.46 
08/04/86 578.48 08/19/86 578.39 09/25/86 577.87 12/30/86 578.83 02/27/87 578.93 
08A)4/87 577.89 10/13/87 577.89 03/31/88 578.90 07/06/88 577.79 10/12/88 577.62 
01/25/89 578.52 04/17/89 578.34 08/02/89 577.91 02/26/90 578.50 05/29/90 578.86 
09/17/90 578.15 11/26/90 578.51 03/18/91 579.52 07/09/91 578.74 10/15/91 578.01 
01/13/92 578.86 03/30/92 579.06 06/23/92 578.80 09/08/92 577.83 

E-2 06/09/87 582.49 07/14/87 582.14 08/04/87 581.72 10/13/87 581.46 11/03/87 581.05 
03/31/88 580.99 07/05/88 580.81 10/11/88 580.61 01/25/89 580.29 08/02/89 580.74 
02/26/90 580.75 06/01/90 580.89 09/17/90 581.02 11/26/90 580.35 03/18/91 580.77 
07/09/91 580.90 10/15/91 580.33 01/13/92 580.18 03/30/92 581.04 06/23/92 580.92 
09/08/92 580.36 

E-3 06/22/87 582.54 07/13/87 582.58 08/04/87 582.05 10/13/87 582.39 11/04/87 582.70 
03/31/88 583.98 07/05/88 581.71 10/11/88 582J0 01/25/89 582.94 04/17/89 582.84 
08/02/89 582.77 02/26/90 583.91 05/29/90 583.28 09/17/90 582.30 11/26/90 582.89 
03/18/91 583.82 07/09/91 582.30 10/15/91 582.68 01/13/92 582.78 03/30/92 583.11 
06/23/92 582.17 09/08/92 582.19 



{g Table 5. Water levels in selected wells in the Calumet aquifer and surface-water sites in northern Lake County, Indiana, August 1985 through October 1992—Continued 
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site Date measured Water Date measured Water Data measured Water Date measured Water Data measured Water 
nsiTiS (mcrt!h/day/year) level (month/day/year) level (monlh/day/year) •WVI (monthrday/year) level (month/day/year) level 

E-5 08/28/85 580.57 10/25/85 580.76 12/13/85 581.66 01/06/86 580.96 02/04/86 580.86 
02/19/86 581.23 03/04/86 581.13 03/22/86 581.46 04/03/86 581.39 05/09/86 581.02 
06/10/86 581.21 08/04/86 580.95 08/19/86 580.73 09/25/86 580.56 12/30/86 581.11 
02/25/87 580.88 08/04/87 580.98 03/31/88 58138 07/06/88 580.71 10/12/88 580.62 
01/25/89 581.24 04/17/89 581.39 08/02/89 581.30 02/26/90 581.96 05/29/90 581.92 
09/17/90 581.33 11/26/90 581.49 03/18/91 582.20 07/09/91 581.30 10/15/91 581.09 
01/13/92 581.39 03/30/92 581.72 06/23/92 581.05 09/08/92 580.79 

581.09 

E-6 06/22/87 584.72 07/15/87 584.85 08/04/87 583.83 10/13/87 584.22 11/04/87 584.48 
03/31/88 585.30 07/05/88 583.07 10/11/88 584.25 01/25/89 584.61 04/17/89 584.42 
08A)2/89 584.30 02/26/90 585.26 05/29/90 584.87 09/17/90 583.71 11/26/90 584.70 
03/18/91 585.31 07/09/91 583.88 10/15/91 584.34 01/13/92 584.43 03/30/92 584.95 
06/23/92 583.62 09/08/92 583.99 

03/30/92 584.95 

E-7 06/22/87 584.70 07/15/87 584.92 08/04/87 583.86 10/13/87 584.24 11/04/87 584.51 
03/31/88 585.33 07/05/88 583.06 10/11/88 584.16 01/25/89 584.67 04/17/89 584.45 
08A)2/89 584.31 02/26/90 585.36 05/29/90 584.94 09/17/90 583.79 11/26/90 584.73 
03/18/91 585.44 07/09/91 583.96 10/15/91 584.48 01/13/92 584.57 03/30/92 585.13 
05/13/92 584.15 06/23/92 583.60 09/08/92 584.02 

03/30/92 585.13 

E-U) 10/17/85 582.02 10/30/85 581.10 11/05/85 581.31 11/11/85 581.81 12.18.85 582.48 
01/06/86 581.92 02/06/86 581.99 02/20/86 581.92 02/26/86 582.16 03/08/86 582.13 
03/22/86 582.59 04/03/86 582.42 05/16/86 581.91 08/14/86 581.38 11/24/86 582.46 
12/15/86 582.72 01/14/87 582.25 02/23/87 582.05 06/26/87 582.31 07/16/87 581.93 
08/04/87 581.48 03/31/88 582.82 07/06/88 580.99 10/12/88 580.42 01/25/89 582.12 
04/17/89 582.26 08/02/89 581.54 02/26/90 582.46 05/29/90 583.04 09/17/90 581.81 
11/26/90 582.20 03/21/91 583.24 07/09/91 581.74 10/18/91 580.85 01/15/92 582.15 
04/03/92 582.48 06/23/92 581.23 

01/15/92 582.15 

E-15 10/17/85 582.04 10/30/85 581.14 11/05/85 581.42 11/11/85 581.89 12/19/85 582.20 
01/06/86 581.72 02/06/86 581.84 02/20/86 581.79 03/08/86 581.83 03/22/86 582.15 
04/03/86 582.16 05/16/86 581.71 08/14/86 581.29 11/24/86 582.18 02/23/87 581.85 
08A)4/87 581.24 03/31/88 582.48 07/06/88 580.84 01/25/89 581.83 08/02/89 581.14 
02/26/90 582.11 05/29/90 582.45 09/17/90 581.46 11/26/90 581.80 03/21/91 582.48 
07/09/91 581.33 10/18/91 580.62 01/15/92 581.68 03/30/92 581.92 06/23/92 580.93 
09/11/92 580.68 

06/23/92 580.93 

E-17 10/25/85 581.31 11/27/85 581.89 01/06/86 581.51 02/20/86 581.67 03/08/86 581.42 
03/22/86 581.45 04/03/86 581.52 05/09/86 581.61 06/10/86 581.71 08/04/86 581.67 
08/19/86 581.52 09/26/86 581.97 12/31/86 581.60 02/25/87 581.34 08/04/87 580.93 
03/31/88 581.23 

08/04/87 580.93 



Table 5. Water levels in selected wells in the Calumet aquifer and surface-water sites in northern Lake County, Indiana, August 1985 through October 1992—Continued 
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site Date measured Water Date meaaured Water Date meaaured Water Date measured Water Date meaaured Water 
name (monih/day/year) level (month/day/yaar) level (month/day/year) level (month/day/year) level (month/day/year) level 

E-20 08/28/85 587.34 10/25/85 587.44 12/06/85 588.67 01/08/86 587.67 02/04/86 587.80 
02/20/86 588.10 03/08/86 588.03 03/22/86 588.41 04/03/86 588.13 05/09/86 587.66 
06/10/86 588.10 08/04/86 587.26 08/20/86 586.79 09/26/86 587.37 12/31/86 588.03 
02/25/87 587.84 02/26/87 587.84 07/15/87 587.72 08/04/87 587.16 03/31/88 588.94 
07/06/88 586.98 10/11/88 586.79 01/25/89 588.26 04/17/89 588.56 08/02/89 587.79 
02/26/90 589.11 05/29/90 588.85 09/19/90 587.96 11/26/90 588.42 03/21/91 589.34 
07/09/91 587.71 10/18/91 587.67 01/15/92 588.50 04/03/92 588.96 06/24/92 587.44 
09/08/92 588.34 

HWT2 9 12/10/85 582.21 02/06/86 581.93 02/18/86 581.64 03/17/86 581.77 03/31/86 581.80 
05/09/86 581.91 06/09/86 582.35 07/24/86 582.44 09/22/86 582.26 11/25/86 581.89 
02/26/87 581.60 06/25/87 581.68 03/31/88 580.28 07/06/88 580.26 10/13/88 579.90 
01/25/89 579.69 04/19/89 579.55 08/03/89 580.28 02/27/90 579.74 05/30/90 580.21 

09/18/90 580.30 11/27/90 579.67 03/19/91 580.04 07/10/91 580.53 10/16/91 580.15 
01/14A'2 580.05 03/31/92 579.97 06/23/92 580.07 09/09/92 579.89 

HWT2-10 12/10/85 588.66 02/06/86 588.08 02/18/86 585.55 03/17/86 588.27 03/31/86 587.91 
05/09/86 587.30 06/09/86 588.15 07/24/86 587.73 09/22/86 586.79 11/25/86 587.94 
02/26/87 587.50 08/04/87 587.12 03/31/88 588.57 07/06/88 586.36 10/13/88 586.16 
01/25/89 587.83 04/19/89 588.01 08/03/89 587.56 02/27/90 588.18 05/30/90 588.88 
09/18/90 588.15 11/27/90 589.16 03/19/91 588.90 07/10/91 587.47 10/16/91 587.33 
01/14/92 588.18 03/31/92 588.22 06/24/92 586.61 09/09/92 586.31 

HWT2-12S (REPLACES P-7) 06/23/92 584.95 

HWT14 5 12/10/85 584.84 02/06/86 584.55 02/18/86 584.56 03/17/86 584.61 03/31/86 584.57 
05A)9/86 584.09 06/09/86 584.71 07/24/86 584.61 09/22/86 583.08 11/25/86 584.53 
02/26/87 585.44 08/04/87 584.39 03/31/88 585.17 07/06/88 584,07 10/13/88 583.94 
01/25/89 584.57 04/19/89 584.59 08/03/89 584.59 02/27/90 586.26 06/01/90 584.80 
09/18/90 584.72 11/27/90 584.10 03/19/91 585.45 07/10/91 584.39 10/16/91 584.43 
01/14/92 584.89 03/31/92 585.23 06/24/92 584.33 09/09/92 584.39 

P-4 12/10/85 583.86 02/06/86 583.93 02/18/86 584.25 03/17/86 583.86 03/31/86 583.80 
05/09/86 583.23 06/09/86 584.12 07/24/86 583.96 09/22/86 583.56 11/25/86 583.28 
02/26/87 584.01 08/04/87 582.96 03/31/88 583.38 07/06/88 58Z32 10/13/88 581.97 
01/25/89 582.75 04/19/89 582.47 08/03/89 583.06 02/27/90 583.19 05/30/90 583.48 
09/18/90 583.02 11/27/90 582.79 03/19/91 583.37 07/10/91 583.18 10/16/91 583.04 
01/14/92 582.31 03/31/92 582.78 06/23/92 582.24 09/09/92 582.36 
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Table 5. Water levels In selected wells in the Calumet aquifer and surface-water sites in northern Lake County, Indiana, August 1985 through October 1992—Continued 

Site Dete meeeured WetOT Date measured Water Date measured Water Date measured Water Date measured Water 
level r:sme (montfi/dey/year} level (monlh/day/year) level (monlh/day/year) level (monlh/day/year) level (monlh/day/year) 

Water 
level 

P-7 12/10/85 585.71 02/06/86 584.74 02/18/86 584.71 03/17/86 584.83 03/31/86 584.88 
05/09/86 584.84 06/09/86 585.04 07/24/86 585J6 09/22/86 584.70 11/25/86 584.94 
02/26/87 585.99 08/04/87 584.57 03/31/88 584.14 07/06/88 584.27 10/13/88 584.31 
01/25/89 584.28 04/19/89 584.23 08/03/89 584.63 06/23/92 584.95 

584.31 

P-11 12/10/85 586.89 02/06/86 585.51 02/18/86 585.44 03/17/86 585.71 03/31/86 585.49 
05/09/86 585.28 06/09/86 585.84 07/24/86 586.10 09/22/86 585.06 11/25/86 585.57 
02/26/87 585.87 08/04/87 585.38 03/31/88 585.41 07/06/88 584.81 10/13/88 584.96 
01/25/89 585.36 04/19/89 585.34 08/03/89 585.63 02/27/90 585.88 05/30/90 588.21 
09/18/90 586.48 11/27/90 586.25 03/19/91 586.13 07/10/91 585.77 10/16/91 586.13 
01/14/92 585.67 03/31/92 585.44 06/23/92 585.13 09/09/92 585.08 

10/16/91 586.13 

S-1 03/04/86 583.01 03/21/86 582.93 04/03/86 582.96 05/09/86 583.18 06/03/86 583.22 
06/10/86 583.31 07/24/86 583.28 08/04/86 583.23 08/19/86 583.15 09/25/86 583.27 
12/30/86 583.21 02/25/87 583.19 06/22/87 583.12 08/04/87 583.03 10/13/87 583.00 
11/04/87 583.14 03/31/88 583.51 07/05/88 582.82 10/11/88 583.11 01/25/89 583.23 
04/17/89 583.06 08/02/89 583.08 02/26/90 583.43 05/29/90 583.81 09/17/90 583.78 
11/26/90 583.87 03/18/91 584.18 07/09/91 583.73 10/15/91 583.85 01/13/92 583.87 
03/30/92 583.87 06/23/92 583.04 09/08/92 582.91 

01/13/92 583.87 

S-2 05/09/86 582.32 06/03/86 582.64 06/10/86 582.81 08/04/86 582.79 08/19/86 582.62 
09/25/86 582.69 12/30/86 582.50 02/25/87 582.15 08/04/87 581.74 08/06/87 581.68 
10/13/87 582.06 11/04/87 582.08 03/31/88 582.41 07/05/88 581.20 10/11/88 581.12 
01/25/89 582.33 04/17/89 582.93 08A)2/89 582.47 02/26/90 582.93 05/29/90 582.58 
09/17/90 582.17 11/26/90 582.40 03/18/91 582.50 07/09/91 581.72 10/15/91 581.26 
01/13/92 582.02 03/30/92 582.04 06/23/92 581.27 

10/15/91 581.26 

S-3 06/04/86 582.66 08/04/87 581.99 10/13/87 582.00 03/31/88 582.37 07/05/88 582.02 
10/11/88 581.95 01/25/89 582.08 

07/05/88 582.02 

06A)4/86 582.65 08/05/87 581.99 10/13/87 582.00 11/04/87 58104 03/31/88 58232 
07/05/88 582.02 10/11/88 581.94 01/25/89 582.07 

03/31/88 58232 

S-7 12/06/85 582.75 01/07/86 582.18 02/03/86 582.28 02/17/86 58133 03/04/86 58210 
03/22/86 581.38 04/01/86 582.20 0Sf09/S6 582.85 06/09/86 583.07 08/05/86 

1V 

58277 
08/19/86 583.11 09/26/86 583.23 12/31/86 582.06 

08/05/86 
1V 

58277 

S-8 01/14/86 579.62 02/03/86 579.75 02/17/86 579.12 03/06/86 579.31 03/20/86 579.43 
05/09/86 579.41 06/09/86 579.39 09/25/86 579.31 12/30/86 579.57 08/05/87 579 80 
03/31/88 580.12 07/06/88 579.89 10/12/88 579.99 04/18/89 580.03 08/01/89 

' ̂ .Ovr 

579.89 
03/01/90 580.07 05/29/90 580.12 09/20/90 579.96 11/28/90 579.92 03/21/91 580,17 
07/11/91 579.88 10/15/91 579.91 04/02/92 580.07 06/23/92 579.91 09/10/92 579.85 



Table 5. Water levels in selected wells In the Calumet aquifer and surface-water sites in northern Lake County, Indiana, August 1985 through October 1992—Continued 

Site Date maaaured Water Data maaaurad Watar Data maaaurad Watar Data maaaurad Watar Data maaaurad Watar 
name (month/day/year) level (month/day/yaar) laval (month/day/yaar) laval (month/day/yaar) •VWI (month/day/yaar) laval 

S 9 08/04/87 585.79 03/31/88 586.03 07/07/88 585.01 10/11/88 584.05 01/24/89 585.13 
04/18/89 585.85 08/01/89 585.72 02/28/90 585.93 05/31/90 586.10 09/19/90 585.77 
11/28/90 586.18 03/20/91 586.58 07/11/91 586.04 10/17/91 585.40 04/02/92 586.33 
06/23/92 585.59 09/10/92 585.27 

S-10 11/11/85 582.08 11/27/85 581.96 12/04/85 582.75 01/03/86 582.84 02/04/86 582.92 
02/17/86 582.62 03/06/86 582.68 03/20/86 582.96 03/31/86 582.51 05/09/86 583.13 
06/09/86 583.09 07/24/86 583.13 08/04/86 583.04 08/19/86 583.17 09/25/86 583.10 
12/30/86 582.74 08/04/87 582.49 04A)l/88 581.63 07/05/88 581.46 10/11/88 581.45 
01/26/89 581.90 04/20/89 581.54 08/01/89 582.17 02/27/90 581.81 05/31/90 581.76 
09/20/90 582.16 11/28/90 582.83 03/20/91 581.97 17/10/91 583.08 10/17/91 581.53 

1 
01/15/92 581.23 04/01/92 581.22 06/24/92 582.08 09/09/92 582.09 

I S-11 08/05/87 589.97 04/01/88 590.19 07/07/88 589.83 10/12/88 589.99 01/24/89 590.24 
2. 04/19/89 590.24 08/04/89 590.07 03/01/90 590.19 05/31/90 590.15 11/29/90 590.52 
40 

3* 03/21/91 590.34 07/11/91 590.07 10/17/91 590.10 04/01/92 590.37 06/24/92 589.28 
09/08/92 589.56 

8 
S-12 08/28/85 582.20 11/11/85 583.47 11/27/85 583.21 12/04/85 582.89 12/12/85 581.69 

a 
01/03/86 582.96 02/03/86 582.53 02/17/86 582.87 03/06/86 582.67 03/20/86 583.04 

£ 03/31/86 582.65 05/09/86 583.16 06A)9/86 583.17 07/24/86 583.36 08/04/86 583.11 
7 08/19/86 583.09 09/25/86 583.10 12/30/86 582.71 02/26/87 582.28 08/04/87 582.89 
3 

04/01/88 582.44 07/05/88 582.39 10/12/88 581.91 01/26/89 581.74 04/20/89 581.79 
• 08/01/89 582.94 02/27/90 581.59 05/30/90 582.41 09/20/90 583.08 11/28/90 583.56 

07/10/91 583.80 10/17/91 582.20 01/15/92 581.56 04/01/92 581.76 06/24/92 583.40 
c 

09/09/92 582.57 

> 
S-13 10/12/88 582.74 01/24/89 582.62 04/20/89 582.60 08A)3/89 583.38 02/27/90 582.47 

b 

9 05/30/90 583.01 09/18/90 583.56 11/27/90 583.69 03/20/91 583.22 07/10/91 584.20 
» 10/16/91 583.05 01/15/92 582.39 04/01/92 582.58 06/24/92 583.70 09/08/92 583.18 
cx 

c S-14 09/10/85 581.85 05/16/86 582.56 06/09/86 582.81 07/24/86 582.64 02/26/87 581.87 
& 08/04/87 581.86 08/06/87 581.45 03/31/88 580.96 07A)6/88 580.33 10/13/88 580.39 
? 01/25/89 579.71 04/19/89 579.47 08/03/89 579.37 02/27/90 5,9.06 09/18/90 579.58 
« 
B 

11/27/90 579.63 03/19/91 579.01 07/10/91 580.28 01/14/92 580.27 03/31/92 579.36 
• 06/23/92 580.10 09/09/92 579.85 
ss 
1 S-15 08/06/87 586.90 09/15/87 587.20 03/31/88 587.20 07/06/88 587.00 10/13/88 586.90 

s 01/25/89 587.10 04/19/89 587.00 08/03/89 586.80 02/27/90 587.00 05/30/90 587.20 
09/18/90 587.00 11/27/90 587.20 03/20/91 587.60 07/10/91 587.30 01/14/92 587.17 
03/31/92 587.06 06/23/92 586.96 09/09/92 586.94 12/08/92 587.19 



g Tablft 5. Water levels irt selected wells in the Calumet aqulter and sutface-w^er sites in northern Lake County, Indiana, August 1985 through October 1992—Continued 

Site Date measured Water Date measured Water Date measured Water Date measured Water Date measured Water 
name (month/day/year) level (month/day/year) level (month/day/year) level (month/day/year) level (month/day/year) level 

S-16 08/07/87 589.24 07/07/88 588.76 

S-17 12/05/85 582.22 01/08/86 581.81 02/04/86 582.50 02/20/86 582.19 03/07/86 582.41 
03/21/86 582.02 04/01/86 58^30 05/10/86 582.82 06/10/86 582.76 08/05/86 582.77 
08/20/86 582.84 09/26/86 582.94 12/31/86 582.00 

S-18 06/04/86 583.01 08/04/87 582.51 10/13/87 582.58 11/04/87 582.61 03/31/88 583.16 
07/05/88 582.37 10/11/88 582.54 01/25/89 582.62 

S-I9 06/04/86 583.00 06/22/87 583.01 08/04/87 582.68 10/13/87 582.74 11/04/87 582.72 
03/31/88 583.09 07/05/88 582.30 10/11/88 582.73 01/25/89 582.74 

S-20 06/04/86 582.99 08/04/87 582.40 10/13/87 582.23 llA>4/87 582.17 03/31/88 583.14 
07/05/88 581.24 10/11/88 582.18 01/25/89 582.44 

S-21 06A)4/86 582.97 08/04/87 582.71 10/13/87 582.48 llA)4/87 582.46 

S-22 06/04/86 583.27 08/04/87 582.03 11/04/87 582.06 03/31/88 582.37 07/05/88 582.06 
10/11/88 582.08 01/25/89 582.14 

S-23 06/15/85 582.35 07/15/85 582.18 08/15/85 582.05 09/15/85 582.15 10/17/85 581.79 
10/24/85 581.92 11/11/85 582.51 11/27/85 582.48 12/04/85 582.09 12/17/85 581.86 
01/03/86 582.38 02/03/86 582.02 02/17/86 581.99 03/06/86 582.25 03/20/86 582.22 
03/31/86 581.99 04/15/86 582.51 05/09/86 582.54 06/09/86 582.58 07/24/86 582.61 
08/04/86 582.71 08/19/86 582.91 09/25/86 582.91 10/15/86 583.10 11/15/86 582.12 
12/30/86 582.41 01/15/87 582.25 02/26/87 581.86 03/15/87 582.12 04/15/87 582.05 
05/15/87 581.72 06/15/87 581.82 07/05/87 581.79 08/04/87 581.72 08/06/87 581.46 
09/15/87 581.07 10/15/87 580.64 11/15/87 580.61 12/15/87 581.17 01/15/88 579.56 
02/14/88 579.89 03/15/88 580.25 03/31/88 580.31 04/15/88 580.31 05/15/88 580.51 
06/15/88 580.31 07/05/88 580.31 08/15/88 579.79 09/15/88 579.79 10/13/88 579.40 
11/15/88 579.63 12/15/88 579.69 01/25/89 579.79 02/14/89 579.26 03/15/89 579.43 
04/20/89 579.49 05/15/89 579.66 06/15/89 580.38 07/15/89 580.22 08/03/89 579.76 
09/15/89 579.89 10/15/89 579.33 11/15/89 579.72 12/15/89 579.10 01/15/90 578.64 
02/27/90 578.58 03/15/90 578.74 04/15/90 578.97 05/30/90 579.66 06/15/90 579.69 
07/15/90 579.99 08/15/90 579.66 09/18/90 579.63 10/15/90 579.43 11/27/90 579.53 
12/15/90 579.49 01/15/91 579.49 02/14/91 579.79 03/19/91 579.13 04/15/91 580.12 
05/15/91 580.22 06/15/91 580.35 07/10/91 580.38 08/15/91 580.05 09/15/91 579.69 
10/16/91 579.00 11/15/91 579.53 12/15/91 579.23 01/14/92 580.05 02/14/92 579.40 
03/31/92 579.56 04/15/92 579.85 05/15/92 580.05 06/24/92 580.12 07/15/92 580.22 
08/15/92 580.25 09/09/92 579.59 09/30/92 579.92 

07/15/92 580.22 



Table 5. Water levels in selected wells in the Calumet aquifer and surface-water sites in northern Lake County, Indiana, August 1985 through October 1992—Continued 
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Sit* Data meaaurad Water Date meaaurad Watar Data maaaurad Watar Data measured Watar Data maaaurad Watar 
name (monlh/day/yaar) level (month/day/yaar) lavel (iiMnth/day/yaar) •aval (month/day/year) lavel (month/day/year) level 

A-ns 12/17/85 585.66 02/06/86 585.60 02/18/86 585.58 03/17/86 585.58 03/31/86 585.62 
05/16/86 585.62 09/22/86 585.82 11/25/86 585.53 02/26/87 585.50 06/26/87 586.27 
08/04/87 586.39 03/31/88 585.57 07/06/88 586.51 10/13/88 585.65 01/25/89 585.45 
04/19/89 585.57 08/03/89 586.25 02/27/90 585.47 05/30/90 585.73 09/18/90 585.68 
11/27/90 585.69 03/19/91 585.67 07/10/91 586.08 10/16/91 585.72 01/14/92 585.60 
03/31/92 585.51 06/23/92 586.17 09/09/92 585.73 

C-16S 12/18/85 582.47 01/08/86 582.24 02/04/86 582.89 02/20/86 582.51 03/07/86 582.69 
03/21/86 582.35 04/01/86 582.55 05/15/86 582.87 08/13/86 583.42 12/17/86 582.47 
02/24/87 582.33 08/05/87 582.36 09/18/87 582.32 12/17/87 582.28 03/30/88 582.25 
07/06/88 580.97 10/13/88 581.22 01/25/89 581.83 04/19/89 581.91 08/04/89 581.61 
03/01/90 581.90 05/31/90 581.96 09/20/90 581.87 11/28/90 582.03 03/21/91 581.98 
07/11/91 582.06 10/17/91 581.71 01/17/92 581.92 04/01/92 582.02 06/24/92 582.00 
09/10/92 582.08 

D-36S 01/23/86 582.03 03/08/86 581.63 03/22/86 581.59 03/3./86 582.61 05/15/86 583.05 
08/13/86 582.80 11/24/86 582.23 11/25/86 582.44 02/26/87 582.23 03/26/87 581.66 
08/04/87 581.94 10/13/87 580.94 07/05/88 580.86 10/11/88 579.90 01/24/89 580.38 
04/18/89 579.64 08/02/89 580.66 02/28/90 578.91 05/31/90 579.80 09/19/90 580.27 
11/28/90 578.92 03/20/91 579.22 07/11/91 580.44 10/17/91 578.99 01/15/92 580.27 
04/02/92 579.80 06/23/92 580.52 09/10/92 579.55 

D-54S 12/12/85 582.47 02/05/86 582.57 03/07/86 582.27 04/03/86 582.27 05/15/86 582.49 
08/14/86 582.83 11/25/86 582.47 12/16/86 582.46 10/12/88 580.20 01/24/89 580.05 
04/19/89 580.16 02/28/90 579.12 09/10/92 580.02 

E-16S 12/19/85 581.04 01/06/86 581.16 02/06/86 581.59 02/20/86 581.41 03/08/86 580.93 
03/22/86 580.83 04/03/86 581.58 05/16/86 581.60 08/14/86 581.21 11/24/86 581.42 
02/23/87 581.30 03/26/87 581.02 08/04/87 581.00 03/31/88 580.99 07/06/88 580.50 
10/11/88 579.41 01/25/89 580.32 04/17/89 580.28 08/02/89 579.99 02/26/90 580.25 
05/29/90 580.45 09/17/90 579.89 11/26/90 580.27 03/21/91 580.20 07/09/91 579.85 
10/18/91 579.56 01/15/92 579.98 04/03/92 580.02 06/23/92 579.74 09/11/92 580.24 

* Air/oil intcnace. 
•* Oil/water interface. 
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Table 11. Surface-water levels at site C16S, December 18,1985, through September 8,1986 
[Dashes (-) indicate no data collected] 

MeaD water levels In feet above sea level, water year October 1985 through September 1986 

DAY OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP 

1 >_ -- 382.18 582.42 582.19 582.65 582.80 583.47 583.63 583.51 58331 
2 — -- 582.39 582.42 582.21 582.68 582.66 583.62 583.58 583.47 583.40 
3 — -- 582.82 582.43 582.45 582.84 582.67 583.32 583.46 583.48 583.36 
4 -- — 582.63 582.75 582.29 582.99 582.40 583.20 583.22 583.39 583.28 
5 - 582.52 582.77 582.22 582.90 582.44 583.54 583.25 583.36 583.26 

6 582.37 582.84 582.79 582.83 582.75 583.54 583.33 583.50 583.33 
7 — -- 582.52 582.88 582.68 582.62 582.85 583.53 583.43 583.57 583.32 
8 — -- 582.20 582.56 582.00 582.67 583.04 583.32 583.47 583.44 583.01 
9 -- 581.57 582.35 582.27 582.78 583.05 583.36 583.79 583.36 

10 - 582.09 582.34 58230 582.70 582.99 583.50 583.63 583.48 -

11 .. 582.02 582.43 582.59 582.60 582.93 583.46 583.75 583.46 
12 — -- 582.22 582.27 582.68 582.89 582.95 583.60 583.74 583.37 __ 

13 -- -- 582.57 582.05 582.77 582.91 582.93 583.37 583.67 583.35 __ 

14 — 582.68 582.24 582.56 582.91 582.95 583.41 583.65 583.31 
15 -- - 582.31 582.18 582.41 583.02 582.93 583.65 583.63 583.40 -

16 582.23 582.34 582.44 583.14 582.97 583.44 583.79 583.42 
17 — 582.18 582.53 582.43 583.03 58335 583.38 583.63 583.63 
18 — 582.22 582.18 582.54 58232 582.89 583.67 583.39 583.57 583.76 __ 
19 — 582.18 582.59 582.57 582.91 582.76 583.78 583.42 583.69 583.68 
20 " 582,45 582.35 582.75 582.85 582.73 583.56 583.59 583.78 583.57 -

21 .. 582.30 582.19 582.92 582.34 583.22 583.32 583.48 583.79 583.71 
22 582.05 582.53 582.40 581.90 583.05 583.35 583.40 583.69 583.65 
23 — 582.25 582.29 582.44 58231 582.71 58335 583.33 583.59 583.61 
24 -- 583.07 582.25 582.46 582.43 582.68 583.31 583.64 583.46 583.41 
25 -- 582.51 582.29 582.33 582.26 582.91 583.39 583.44 583.74 583.33 -

26 581.90 582.66 582.46 582.46 583.05 583.45 583.35 583.74 583.62 
27 -- 582.25 582.94 582.90 582.49 582.89 583.51 583.41 583.67 583.83 
28 -- 581.86 582.27 582.41 582.25 582.76 583.39 583.51 583.74 583.56 
29 581.93 582.40 - 58233 582.68 583.31 583.48 583.66 583.28 
30 — 581.83 582.28 - 582.46 582.80 583.21 583.67 583.60 583.19 .. 
31 -- 582.18 582.30 - 582.49 - 583.25 - 583.55 583.28 — 

MEAN - 582.36 582.50 582.43 582.84 583.11 583.46 5S3.^1 563.48 
MAXIMUM - - 582.94 582.92 582.91 583.22 583.78 583.67 583.79 583.83 
MINIMUM " " 581.57 582.05 581.90 582.60 582.40 583.20 583.22 583.19 -



Table 12. Ground-water levels in well CI 5. February 4,1986, through July 6. 1988 
(Dashes (-) indicate no dau coUected) 

Mean water levels In feet above sea level, water year October 1985 through September 1986 
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DAY OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP 

1 __ -- — 582.64 582.73 582.82 583.22 583.25 583.11 582.81 
2 — — 582.63 582.72 582.71 583.25 583.19 583.07 582.89 
3 -- — -- 582.65 582.83 582.70 582.96 583.08 583.08 582.88 
4 — -- 582.93 582.65 583.00 582.62 582.84 582.86 583.00 582.81 
5 -- " -- 582.84 582.66 582.91 582.55 583.23 582.85 582.97 582.77 

6 .. 582.90 582.86 582.86 582.72 583.19 582.92 583.12 582.85 
7 — 583.02 583.24 582.70 582.81 583.19 583.03 583.18 582.88 
8 - — — 582.71 582.91 582.71 582.99 582.98 583.08 583.05 582.62 
9 - -- 582.62 582.65 582.79 583.02 583.02 583.43 582.97 582.58 

10 -- -- " -- 582.75 582.73 582.96 583.16 583.26 583.10 582.59 

11 .. 582.77 582.67 582.90 583.12 583.36 583.07 582.92 
12 — -- -- — 582.76 582.86 582.92 583.25 583.35 582.98 583.13 
13 -- — - 582.84 582.92 582.89 583.02 583.27 582.94 582.94 
14 -- -- — 582.73 582.91 582.93 583.08 583.25 582.85 583.06 
15 -- -- -- 582.68 583.04 582.94 583.30 583.24 582.91 583.30 

16 582.66 583.12 582.85 583.09 583.39 582.93 583.29 
17 — -- — 582.69 582.65 583.05 582.99 583.03 583.21 583.15 582.97 
18 -- -- 582.74 582.68 582.90 583.34 583.03 583.15 583.27 583.08 
19 -- 582.77 582.94 582.78 583.43 583.06 583.28 583.18 583.15 
20 - -- " 582.90 583.13 582.74 583.22 583.23 583.37 583.09 583.30 

21 __ 583.17 582.72 583.19 582.99 583.10 583.37 583.22 583.15 
22 — — - 582.73 582.61 583.05 583.01 583.02 583.28 583.18 583.17 
23 - — — 582.68 582.62 582.75 583.00 582.95 583.18 583.14 583.18 
24 -- -- 582.68 582.66 582.69 582.94 583.27 583.05 582.94 583.12 
25 " " 582.69 582.59 582.88 583.03 583.07 583.33 582.85 583.23 

26 >- __ 582.70 582.62 583.02 583.09 582.98 583.33 583.15 583.30 
27 — — — 582.97 582.66 582.89 583.16 583.05 583.26 583.34 583.36 
28 - -- - 582.82 582.59 582.78 583.03 583.14 583.33 583.10 583.34 
29 — - ~ 582.54 582.70 582.96 583.10 583.25 582.83 583.32 
30 - — — 582.60 582.84 582.85 583.30 583.19 582.72 583.44 
31 -- " - 582.62 — 582.89 — 583.15 582.78 — 

MEAN - - -- — 582.72 582.86 582.94 583.11 583.21 583.04 583.05 
MAXIMUM - -- — 583.24 583.19 583.43 583.30 583.43 583.34 583.44 
MINIMUM - - - - 582.54 582.67 582.55 582.84 582.85 582.72 582.58 
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Table 12. Ground-waler levels in well C15, February 4,1986, through July 8,19BB--Contlnued 

"Mean waler Icvelt In feet above level, water yt»r October 1986 through Septembtr 1987 

DAY OCT NOV DEC JAN FEB MAR APR MAV JUN 
1 583.49 583.27 583.27 582.62 582.63 — — 
2 583.46 583.22 583.10 582.72 582.68 — 
3 583.75 582.96 582.79 582.66 582.67 — — __ 
4 583.91 583.29 582.68 582.62 582.65 — 
5 583.53 583.16 582.64 582.61 582.62 -- - -

6 583.39 582.94 582.62 582.61 582.59 .. 
7 583.06 583.02 582.74 582.67 582.60 — .. 
8 583.23 582.89 582.92 582.62 583.67 — — — „ 

9 583.82 582.71 583.01 582.58 583.86 — __ 
10 583.48 582.70 582.87 582.91 583.59 -- - --

11 583.33 582.97 582-76 582.86 583.59 .. 

12 583.27 582.88 582.61 582.62 583.64 — .. 
13 583.34 583.10 582.63 582.61 583.64 -- __ .. 
14 583.29 582.88 582.61 582.65 583.85 — __ __ 
15 583.37 582.61 582.58 582.71 583.96 -- - --

16 583.32 582.73 582.64 582.66 583.95 
17 583.63 582.77 582.66 582.64 584.03 — .. 
18 583.38 583.26 582.73 582.63 584.02 -- __ 
19 583.26 582.93 582.65 582.65 583.96 — 
20 583.11 583.01 582.69 582.64 583.96 - - --

21 583.20 582.92 582.66 582.58 583.96 
22 583.15 582.70 582.60 582.65 583.97 
23 583.23 582.79 582.59 582.71 583.98 __ 
24 583.53 582.75 582.69 — 583.98 
25 583.65 582.68 582.69 -- -- " - --

26 583.58 583.31 582.64 .. 

27 583.38 582.81 582.64 -- -- __ 
28 583.08 582.70 582.60 — __ 
29 583.39 582.79 582.58 — --
30 583.29 583.10 582.74 — 
31 583.01 — 582.65 — — 

MEAN 
MAXIMUM 
MINIMUM 

583.38 
583.91 
583.01 

582.93 
583.31 
582.61 

582.72 
583.27 
582.58 

--
— - --

JUL AUG 

582.27 

582.18 
582.06 
582.10 
582.22 
582.33 

58Z18 
582.06 
582.08 
58Z62 
582.46 

582.58 
583.05 
582.67 
582.60 
582.53 

582.62 
582.61 
582.55 
582.49 
582.57 

582.84 
582.73 
582.68 
582.64 
582.57 
5??,51 

SEP 

582.47 
582.44 
582.41 
582.36 
582.33 

58231 
582.32 
582.35 
582.35 
582.31 

582.27 
582.42 
582.42 
582.34 
58230 

582.46 
58237 
582.56 
582.50 
582.44 

582.50 
582.75 
582.62 
582.59 
582.55 

582.49 
582.43 
582.41 
582.61 
582.55 

582.45 
582.75 
582.27 



Table 12. Ground-water levels In well C15, February 4, 1986, through July 6, 1988-Continued 

Mean water levels In feet above sea level, water year October 1987 through September 1988 

I 
1 
2 
tfi 

DAY OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP 

1 582.49 582.43 582.57 — -- — 582.55 582.44 581.86 581.51 — — 
2 582.45 582.52 582.51 .. — — 582.57 582.41 581.86 581.38 — -
3 582.58 582.48 582.51 — — — 582.62 582.39 581.85 581.25 — -
4 582.50 582.44 582.53 — -- — 582.57 582.36 581.79 581.14 — 
5 582.44 582.42 582.48 -- - - 582.54 582.32 581.72 581.08 - --

6 582.42 582.38 582.47 .. 582.79 582.29 581.64 581.09 __ 

7 582.42 582.36 582.56 -- — - 582.62 582.28 581.60 — -- -
8 582.41 582.37 582.59 — — - 582.57 582.29 581.65 — -
9 582.40 582.39 582.56 — — 582.62 582.56 582.41 581 69 — — — 

10 582.43 582.39 582.52 -- - 582.56 582.55 582.38 581...3 " --

11 582.53 582.37 582.50 __ 582.53 582.54 582.35 581.56 
12 582.48 582.33 582.50 — -- 582.53 582.53 582.30 581.48 — 
13 582.43 582.33 582.48 — — 582.50 582.51 582.26 581.41 — --
14 582.38 582.32 582.45 -- — 582.50 582.50 582.23 581.34 " -- — 
15 582.35 582.32 582.62 -- -- 582.50 582.50 582.24 581.29 " " 

16 582.34 582.33 582.60 .. 582.50 582.49 582.26 581.29 __ 

17 582.50 582.38 582.54 — — 582.48 582.47 582.23 581.32 — -- ~ 
18 582.43 582.33 582.52 -- — 582.43 582.47 582.22 581.28 — — — 
19 582.42 582.26 582.58 -- — 582.42 582.46 582.18 581.19 — -- — 
20 582.55 582.24 582.74 -- -- 582.41 582.45 582.15 58138 -- - --

21 582.49 582.24 582.64 582.38 582.45 582.12 582.07 .. 

22 582.46 582.24 582.62 -- — 582.37 582.45 582.11 581.78 — — 
23 582.44 582.28 — — — 582.39 582.52 582.36 581.61 — — — 
24 582.56 582.29 — — — 582.51 582.49 582.57 58132 — — — 
25 582.53 582.57 - - 582.49 582.46 582.46 581.36 -- -

26 582.50 582.52 582.42 582.46 58239 581.28 __ 

27 582.49 582.48 -- — 582.38 582.54 582.30 581.23 — — — 
28 582.48 582.55 — — — 582.52 582.53 582.19 581.17 — — — 
29 582.47 582.55 — — — 582.60 582.48 582.08 581.80 — — — 
30 582.45 582.53 -- — — 582.63 582.46 581.99 581.70 — — _ 
31 582.43 - - - 582.57 ~ 581.92 - " - -

MEAN 582.46 582.39 -- -- — — 582.52 582.27 58134 — — — 
MAXIMUM 582.58 582.57 ~ — — — 582.79 58237 582.07 __ 
MINIMUM 582.34 582.24 -- - - - 582.45 581.92 581.17 -- - -



!S 

& *< 
•B 
3 a. 

f 
= 

o 

5 

c 
3 a 
C 

z a 

3 
Q. 

Table 13. Ground-water levels in well CIO, December 18,1985, through May 4,1988 
(Dashes (-) indicate no data collected] 

Mean water levels In feet above sea level, water year October 1985 through September 1986 

DAY OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP 

\ — 583.18 — 583.37 583.18 583.28 583.27 583.39 583.03 582.68 

2 __ — 583.20 — 583J6 583.16 583.18 58334 583.32 582.98 582.70 

3 583.25 — 583.36 583.13 583.12 583.17 583.18 582.99 582.77 

4 __ — — 583.62 58336 583.16 583.06 583.12 583.03 582.92 582.74 

5 -- - - 583.52 583.40 583.16 582.98 583.38 582.93 582.88 582.64 

6 583.45 583.44 583.15 582.96 583.34 582.90 583.01 582.64 
7 — -- — 583.43 583.38 583.11 583.01 583.57 582.96 583.08 582.70 
8 — — — 583.39 583.31 583.08 583.05 583.37 583.15 582.98 582.61 
9 — — 583.34 583.40 583.09 583.10 583.26 583.61 582.88 582.51 

10 -- - 583.32 583.49 583.09 583.07 583.49 583.50 583.00 582.43 

11 _ 583.30 583.41 583.07 583.03 583.40 583.57 582.99 582.81 
12 - — — 583.27 583.37 583.10 583.03 583.40 583.53 582.88 583.06 
13 — - 583.24 583.39 583.16 583.03 583.28 583.40 582.83 582.94 
14 — — — 583.21 583.35 583.23 583.13 583.35 » 583.33 582.82 582.91 
15 -- - - 583.18 583.32 583.30 583.24 583.69 583.30 582.81 583.05 

16 583.20 583.29 583.30 583.26 583.44 583.34 582.81 583.19 
17 — — 583.34 583.27 583.28 583.28 583.32 583.22 582.91 583.00 
18 — 583.24 - 583.50 583.36 583.21 583.58 583.25 583.12 583.05 582.97 
19 583.23 - 583.55 583.42 583.14 583.71 583.21 583.21 582.99 583.13 
20 - 583.23 - 583.50 583.38 583.13 583.53 583.28 583.30 582.92 583.29 

21 .. 583.23 583.53 583.30 583.26 583.37 583.19 583.27 582.95 583.17 
22 - 583.23 - 583.45 583.27 583.26 583.31 583.11 583.22 583.00 583.12 
23 — 583.24 - 583.42 583.25 583.15 583.28 583.05 583.11 582.97 583.31 
24 — 583.44 — 583.39 583.23 583.07 583.22 583.22 583.02 582.86 583.24 
25 " 583.29 - 583.38 583.19 583.04 583.21 583.11 583.35 582.76 583.23 

26 583.23 -- 583.39 583.20 583.09 583.35 583.01 583.30 583.03 583.34 
27 — 583.22 - 583.42 583.18 583.07 583.54 583.20 583.19 583.26 583.35 
28 — 583.21 - 583.40 583.15 583.09 583.39 583.27 583.33 583.18 583.35 
29 - 583.19 - - 583.11 583.06 583.38 58? 17 583.21 582.95 583.44 
30 583.18 - — 583.09 583.37 583.24 583.46 583.11 582.79 583.58 
31 — 583.18 - - 583.08 - 583.15 — 583.06 582.69 __ 

MEAN -- - - — 583.31 583.16 583.23 583.29 583.24 582.94 583.00 
MAXIMUM - - - - 583.49 583.37 583.71 583.69 583.61 583.26 583.58 
MINIMUM - - - - 583.08 583.04 582.96 583.01 582.90 582.69 582.43 



Table 13. Ground-water levels in well C10, December 18, 1985, through May 4, 1988-Continued 

Mean water levels In feet above sea level, water ye.\r October 1986 through September 1987 

n 
o 
c 
a 

% 

% 

s. 

i 

DAY OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP 

1 583.61 583.38 583.53 583.19 583.32 583.45 583.05 583.09 583.53 582.74 582.44 582.97 
2 583.57 583.42 583.56 583.18 583.39 583.35 583.07 583.27 583.44 582.70 582.29 582.91 
3 584.02 583.29 583.43 583.18 583.37 583.27 583.05 583.33 583.36 582.59 582.18 582.87 
4 584.06 583.38 583.37 583.16 583.32 583.23 583.05 583.25 583.22 582.51 582.14 582.81 
5 583.84 583.35 583.32 583.15 583.28 583.21 583.05 583.18 583.13 582.53 582.14 582.74 

6 583.68 583.26 583.31 583.15 583.26 583.19 583.05 583.12 583.04 582.57 582.10 582.69 
7 583.52 583.21 583.45 583.15 583.25 583.17 583.03 583.07 582.95 582.85 582.04 582.68 
8 583.45 583.21 583.53 583.15 583.69 583.15 583.01 583.05 582.90 582.69 582.09 582.71 
9 583.79 583.16 583.51 583.14 583.72 583.42 583.00 583.00 582.94 582.60 582.17 582.70 

10 583.64 583.12 583.39 583.16 583.32 583.30 582.99 582.93 582.86 582.74 582.12 582.65 

11 583.51 583.15 583.33 583.23 583.28 583.20 583.25 582.97 582.91 582.80 582.05 582.60 
12 583.45 583.14 583.31 583.17 583.26 583.16 583.25 583.20 583.19 582.62 582.00 582.74 
13 583.46 583.12 583.29 583.18 583.23 583.14 583.16 583.08 582.97 582.54 582.04 582.74 
14 583.45 583.09 583.27 583.29 583.22 583.16 583.46 583.00 582.84 582.52 582.69 582.66 
15 583.45 583.09 583.27 583.38 583.21 583.21 583.51 582.95 582.77 58269 582.57 582.61 

16 583.43 583.09 583.27 583.32 583.17 583.16 583.42 582.89 582.72 582.69 582.81 582.79 
17 583.61 583.09 583.28 583.27 583.17 583.12 583.35 582.86 582.66 582.50 583.65 582.97 
18 583.51 583.51 583.28 583.25 583.16 583.12 583.29 583.47 582.59 582.38 583.30 582.99 
19 583.43 583.52 583.26 583.24 583.14 583.16 583.24 583.74 582.56 582.30 583.13 582.92 
20 583.35 583.41 583.24 583.22 583.13 583.12 583.19 583.51 582.69 582.26 583.00 582.85 

21 583.30 583.39 583.24 583.19 583.13 583.11 583.17 583.35 583.02 582.46 583.12 582.91 
22 583.29 583.30 583.21 583.18 583.13 583.09 583.41 583.39 582.93 582.30 583.04 583.40 
23 583.30 583.34 583.20 583.17 583.12 583.07 583.47 583.31 582.87 582.21 582.93 583.25 
24 583.54 583.29 583.20 583.14 583.11 583.07 58335 583.29 582.75 582.16 582.85 583.15 
25 583.75 583.25 583.19 583.12 583.12 583.13 583.29 583.35 582.87 582.12 582.99 583.07 

26 583.77 583.86 583.19 583.12 583.11 583.10 583.23 583.34 582.88 582.27 583.64 583.00 
27 583.63 583.68 583.19 583.11 583.11 583.09 583.19 583.19 582.73 582.48 583.49 582.92 
28 583.44 583.50 583.17 583.11 583.27 583.07 583.16 583.10 582.59 582.47 583.33 582.88 
29 583.49 583.44 583.16 583.15 — 583.06 583.12 583.02 582.59 582.33 583.22 583.14 
30 583.47 583.44 583.20 583.24 — 583.05 583.10 583.15 582.69 582.24 583.12 583.05 
31 583.35 — 583.21 583.23 — 583.05 -- 583.31 582.45 583.04 

MEAN 583.55 583.32 583.30 583.19 583.25 583.17 583.20 583.19 582.91 582.49 582.70 582.88 
MAXIMUM 584.06 583.86 583.56 583.38 583.72 583.45 58331 583.74 583.53 582.85 583.65 583.40 
MINIMUM 583.29 583.09 583.16 583.11 583.11 583.05 582.99 582.86 582.56 582.12 582.00 582.60 



Table 13. Ground-water levels in well C10, December 16,1985, through May 4,1988-Contlnued 

Mean water levels In feet above sea level, water year October 1987 through September 1988 

DAY OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP 
1 582.97 582.89 „ 583.28 583.43 58331 583.37 583.15 — .. 

2 582.90 583.00 — 583.26 583.37 583.30 583.39 583.13 .. — 
3 582.94 582.96 — 583.25 583.33 583.27 583.48 583.10 — 
4 582.91 582.93 — 583.24 583.31 583.25 583.42 583.09 — 
5 582.87 582.89 - 583.20 583.29 583.22 583.38 - - - -

6 582.85 582.87 583.17 583.29 583.20 583.83 .. .. 
7 582.84 582.85 -- 583.16 583.28 583.19 583.61 — — .. 
8 582.83 582.84 — 583.15 583.27 583.19 583.49 — — .. 
9 582.83 582.85 - 583.13 583.27 583.24 583.41 — -

10 582.85 582.85 - 583.11 583.27 583.21 583.38 - - -

11 582.94 582.84 __ 583.08 583.27 583.19 583.36 
12 582.91 582.82 - 583.07 583.27 583.19 583.34 — -
13 582.87 582.80 -- 583.07 583.27 583.18 583.32 — — .. 
14 582.83 582.79 - 583.07 583.30 583.16 583.31 — » .. 
15 582.78 582.77 - 583.05 583.54 583.15 583.29 - - - -

16 582.74 582.77 583.04 583.43 583.14 583.27 
17 582.92 582.84 583.20 583.21 583.42 583.13 583.26 — — .. 
18 582.87 582.81 583.19 583.43 583.49 583.11 583.26 — — 
19 582.86 582.77 583.27 583.50 583.49 583.10 583.24 — — .. 
20 583.03 582.75 583.67 583.64 583.46 583.10 583.23 - - - -

21 582.96 582.74 583.49 583.51 583.41 583.08 583.23 
22 582.92 582.73 583.40 583.43 583.42 583.07 583.22 — — 
23 582.90 582.74 583.36 583.39 583.46 583.07 583.26 - — 
24 583.05 582.78 583.34 583.37 583.41 583.17 583.22 — — 
25 583.03 583.09 583.34 583.35 583.37 583.19 583.20 - - - -

26 583.00 583.05 583.32 583.34 583.34 583.13 583.19 
27 582.99 583.02 583.30 583.33 583.33 583.10 583.28 — — 
28 582.97 583.11 583.39 583.31 583.33 583.28 583.26 — — 
29 582.94 583.11 583.40 583.33 583.33 583.44 583.21 — --
30 582.92 583.09 583.35 583.38 - 583.58 583.18 — — .. 
31 582.90 - 583.32 583.49 - 583.45 -- — — .. 

MEAN 582.91 582.88 - 583.27 583.36 583.21 583.33 - — 

MAXIMUM 583.05 583.11 " 583.64 583.54 583.58 583.83 — — 
MINIMUM 582.74 582.73 - 583.04 583.27 583.07 583.18 - - - --



Table 14. Ground-water levels in well C5, May 15,1986, through June 29, 1988 
I Dashes (--) indicate no data coUecled) 

Mean water levels In feet above ae« levd, water yew October 1985 through September 1986 

O 

I 
a 

I 
s 
<o 
(O 

DAY OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP 
1 - - - .. 584.03 584.04 583.41 582.W 
2 - - - .. 583.99 583.98 58338 582.90 
3 - - - 583.96 583.87 583.37 582.89 
4 - - - — 583.94 583.74 583.32 582.89 
5 - - - — 584.08 583.65 583.29 582.84 

6 — — — — 584.05 583.60 583.30 582.82 
7 - - - .. 584.42 583.57 58333 582.80 
8 - - - - 584.35 583.62 583.31 582.79 
9 - - - - 584.19 584.34 583.24 582.77 

10 — — - — 584.33 584.20 583.28 582.75 

11 - — — — 584.37 584.30 583.25 582.90 
12 - - - - 584.26 584.25 583.18 583.02 
13 - - - - 584.17 584.12 583.15 582.98 
14 - - - - 584.17 584.00 583.14 582.95 
15 ~ — — 584.48 584.64 583.93 583.13 582.91 

16 — - ~ 584.13 584.47 583.84 583.11 582.91 
17 - - ~ 584.09 584.35 583.74 583.09 582.93 
18 - - - 584.31 584.24 583.67 583.07 582.94 
19 - - - 584.73 584.13 583.61 583.05 583.04 
20 — — — 584.45 584.07 583.66 583.03 583,22 

21 — — — 584.38 584.00 583.56 583.01 583.21 
22 - - ~ 584.30 583.92 583.54 583.01 583.17 
23 ~ - ~ 584.23 583.84 583.50 583.00 583.31 
24 - - - 584.16 583.78 583.47 582.98 583.33 
25 ~ — — 584.10 583.76 583.70 582.96 583.33 

26 584.17 583.71 583.64 583.10 583.38 
27 ~ - ~ 584.46 583.85 583.54 583.16 583.43 
28 - - - 584.38 583.98 583.63 583.20 583.41 
29 - - - 584.37 583.85 583.54 583.13 583.50 
30 - - ~ 584.25 584.06 583.47 583.04 583.65 
31 - - - 584.12 ~ 583.43 582.96 — 

MEAN — — — — 584.10 583.77 583.1C 5S3.0<5 
MAXIMUM -- - - - 584.64 58434 583.41 583.65 
MINIMUM - - - - 583.71 583.43 582.96 582.75 
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Table 14. Ground-water levels in well C5. May 15. 1986, through June 29, 1988-Continued 

Mean water levels In feet above sea level, water year October 1986 Uintugh September 1987 

DAY OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP 

1 583.70 583.95 584.56 584.09 584.15 584.43 583.90 584.12 — __ 

2 583.69 583.94 584.62 584.09 584.19 584.31 583.89 584.29 — — 

3 584.45 583.93 584.54 584.07 584.30 584.23 583.88 584.37 — — 

4 584.62 583.90 584.45 584.04 584.35 584.17 583.87 584.29 — — 

5 584.58 583.89 584.40 584.02 -- 584.15 583.86 584.22 - -

6 584.47 583.87 584.37 584.02 __ 584.12 583.86 584.17 „ 

7 584.36 583.84 584.50 584.02 — 584.10 583.85 584.10 — — 

8 584.23 583.83 584.61 584.01 584.34 584.08 583.84 584.07 — _ 

9 584.16 583.81 584.58 584.00 584.33 584.06 583.83 584.03 — . 

10 584.14 583.78 584.56 584.00 584.29 584.04 583.82 583.98 - -

11 584.09 583.77 584.50 584.00 584.26 584.02 584.01 584.02 .. 

12 584.06 583.76 584.39 584.00 584.23 584.00 584.08 584.19 — 

13 584.03 583.74 584.39 584.01 584.19 584.00 584.02 584.07 - » — 

14 584.01 583.72 584.34 584.08 584.17 584.02 584.34 584.00 __ 

15 583.98 583.72 584.27 584.25 584.15 584.06 584.54 583.94 - -

16 583.96 583.72 584.26 584.24 584.13 584.02 584.51 583.90 .. 

17 583.94 583.71 584.27 584.19 584.09 583.99 584.46 583.87 --
18 583.93 584.01 584.29 584.17 584.05 583.99 584.41 584.44 
19 583.91 584.17 584.26 584.16 584.03 584.03 584.36 584.93 __ 
20 583.88 . 584.15 584.23 584.14 584.00 583.98 584.30 584.86 - -

21 583.86 584.13 584.20 584.00 583.97 584.25 584.79 
22 583.82 584.08 584.18 -- 584.02 583.96 584.45 584.82 — 
23 583.81 584.13 584.17 -- 584.02 583.95 584.63 584.72 --
24 583.87 584.09 584.17 — 583.99 583.95 584.50 584.63 __ 
25 584.16 584.05 584.16 " 583.98 583.99 584.41 584.63 - -

26 584.26 584.66 584.13 583.97 583.96 584.34 584.71 
27 584.19 584.74 584.11 -- 583.97 583.94 584.29 584.53 „ 

28 584.12 584.71 584.09 584.13 583.93 584.24 584.36 .. 
29 584.05 584.66 584.09 -- — 583.92 584.20 584.22 
30 584.02 584.59 584.11 -- — 583.91 584.15 584.18 
31 583.99 — 584.11 -- — 583.90 - 584.26 

MEAN 584.08 584.03 584.32 — - 584.04 584.17 584.31 __ 

MAXIMUM 584.62 584.74 584.62 - - 584.43 584.63 584.93 .. 
MINIMUM 583.69 583.71 584.09 -- -- 583.90 583.82 583.87 .. 



Table 14. Ground-water levels in well C5. May 15, 1986, through June 29, 198a-Continued 

Mean water levels in feet above sea level, water year October 1987 through September 1988 

O 
0 

1 
I 
I 
3" 

I 
8 

DAY OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP 

1 — — -- -- — 584.71 584.31 583.64 — — — 
2 - — -- — — 584.72 584.28 583.60 - -
3 - -- -- — — 584.81 584.26 583.57 " - -
4 - — — — — 584.83 584.23 583.53 - — -
5 - - -- - -- 584.78 584.21 583.48 - --

6 __ 585.12 584.18 583.42 __ 

7 — — — -- — 585.13 584.16 583.36 - - -
8 - - -- - - 585.09 584.16 583.33 -- - -
9 -- — -- — — 585.04 584.22 583.31 — — — 

10 - - -- " " 584.99 584.16 583.27 - -- " 

11 .. .. __ .. 584.92 584.12 583.23 __ .. 

12 — — — -- — 584.85 584.11 583.18 — — 
13 - - — — — 584.80 584.09 583.12 - - — 
14 -- -- -- — — 584.74 584.06 583.08 — — — 
15 - " -- - - 584.67 584.04 583.04 -- " --

16 __ 584.62 584.01 583.01 .. „ 

17 - 585.17 — — — 584.59 584.00 582.98 — — — 
18 -- 585.16 — — — 584.56 583.97 582.95 — — 
19 — 585.23 — -- — 584.51 583.93 582.90 — — — 
20 585.48 - -- - 584.48 583.90 582.96 - --

21 585.49 584.46 583.87 583.13 __ .. 

22 — 585.49 — — 584.43 583.84 583.03 — — — 
23 - 585.50 — — - 584.46 584.05 582.94 — — — 
24 — 585.51 -- — — 584.41 584.43 582.86 — -- — 
25 - 585.50 -- - - 584.38 584.27 582.81 " -- -

26 585.49 .. 584.37 584.18 582.74 .. 

27 - 585.49 — — — 584.46 584.07 582.73 — — — 
28 — — — -- — 584.44 583.97 582.72 — — — 
29 - -- — — ~ 584.37 583.86 582.82 — — — 
30 - — — — — 584.33 583.76 — 
31 — — — — 584.73 — 583.69 — 

MEAN — — -- — — 584.67 584.08 — --
MAXIMUM -- - -- - 585.13 584.43 — — - _ 
MINIMUM - " - - - 584.33 583.69 - -- -



FACILITY INFORMATION 

PHYSICAL AND ENVIRONMENTAL QUALITY CONDITIONS 

# 

Environmental Quality Information 
Phase I Groundwater Data 

Soil Quality Data Collected for IDEM 

Phase II Quality Assurance Project Plan 

Phase II Groundwater and Surface Water Quality Data 
and Associated Data Validation 

Spring (Seep) Quality Data 

Sewer Sample Results and Comparison to Nearby Spring 
(Seep) and Nearby Groundwater Quality 

Phase III Quality Assurance Project Plan 

Phase III Unsaturated Soil and Groundwater Quality Data 

Phase III Supplemental Groundwater Quality Data 
(Pumping Test Data) 

U.S.G.S. Groundwater Quality Data 

Property Transfer Study—Conoco Area 

Constituent Distribution Diagrams 



FACILITY INFORMATION 

PHYSICAL AND ENVIRONMENTAL QUALITY CONDITIONS: ENVIRONMENTAL QUALITY INFORMATION 

Phase I Groundwater Data 

(excerpts from Phase I Groundwater Assessment 
Report [CH2M HILL 1990]) 



Compounds Detected 

Orqanlcs—Volatile Fraction 

Benzene 
Methylene Chloride 
Tetrachloroethylene 
Toluene 
1,2-Trans-Dichloroethylene 
Trichloroethylene 
Trichlorofluoromethane 

Orqanlcs—Acid Fraction 

Pentachlorophenol 
Phenollcs, Total 
Phenols 

Orqanlcs—Base/Neutral Fraction 

Bis(2-ethylhexyl)phthalate 
Butyl benzyl phthalate 
Dl-n-butyl phthalate 
Dl-n-octyl phthalate 
Diethyl phthalate 
Dimethyl phthalate 

anlcs 

^Blnum 
Wfolc 
Barium 
Boron 
Cadmium 
Chromium 
Cobalt 
Iron 
Lead 
Manganese 
Mercury 
Nickel 
Selenium 
Silver 
Zinc 
Cyanide 

MW-1 
(North
west) 

Table 4-6 
COMPOUNDS DETECTED 

MARCH 2, 1983 
GROUNDWATER QUALITY DATA 

U.S. EPA Analytical Results 
Concentration (ug/1) 

160 

LT 

100 

1,200® 
90® 
200 

;;8 

13,900® 

1,150 

190 
NA 

MW-2/DUP 
(Northeast) 

180/160 

/53' 

/LT! 
/LT® 
/LT® 

1,200/4,400® 
110/110® 

195/200 -
2/3 

67,100/74,000® 

350/510 

110/170 
NA/NA 

(South) Blank west) east) 

42 

DuPont Analytical Results 
Concentration (uq/1) 

Bwq—Mw-2 — 
(North- (North- MH-3 

(South) Blank 

10 

5 

23' 

2,600® 
330® 
700 
200 
10 

16,700® 
350 
1,030 

3,890 
NA 

LT 

19 

LT 

LT 

LT 
15 

14 
LT 
LT 
12 

1,320'' 
51 
LT 

LT 

14 
LT 
LT 

47 

LT 

LT 

LT 

49 

LT 

LT 

NA. NA 
16® 14® 56® 

NA 

NA NA NA NA 
NA NA NA NA 

LT 
NA NA NA NA 
NA NA NA NA 

NA NA NA NA 
LT 

LT LT 
43 
LT 

60 80 2,800 
<5 8 <5 <5 

Notes: 

—Blank Indicates not detected 
NA—Indicates not analyzed 
LT—Indicates detected but at levels less than the method detection limit 

^Exceeds the HCL 
&ceeds the RMCL 
Method detection limit concentration exceeds the 1 x 10 excess lifetime cancer risk concentration 
^advisory 
gSuspected field contaminant 
-Trace levels of these constituents are commonly found In PVC monitoring wells at these concentrations 
Identified In blank, suspected laboratory contaminant 

78/20 



FACILITY INFORMATION 

PHYSICAL AND ENVIRONMENTAL QUALITY CONDITIONS; ENVIRONMENTAL QUALITY INFORMATION 

Soil Quality Data Collected for IDEM 

• Letter to IDEM regarding vegetation damage and 
sampling 

• Letter of acknowledgment from IDEM 

• Analytical data 

• Sample locations 



Soil Quality Data Collected for IDEM 

DuPont collected two soil samples (ECH-Swamp and ECH-Treel) along the southern 
boundary of the site in the wet area south of the chrome outfall in 1989 (see attached 
correspondence between IDEM and DuPont and the analytical results). The sample 
locations are near or within the 100-year floodplain for the Grand Calumet River. The 
samples were analyzed for metals, other inorganic compounds, organic compounds, PCBs, 
pesticides, insecticides, and herbicides. 

Concentrations of detected constituents for each location were similar. Lead, nickel, 
cadmium, chromium, vanadium, and zinc were present at concentrations similar to the 
upper range concentrations observed in the groundwater for these constituents. Arochlor 
1242 (9,000 to 11,000 pg/kg) and hexazinone (0.19 to 0.34 pg/kg) were detected in both 
samples. Hexazinone was produced at the facility in the AgChem and insechcides areas. 
According to plant information, some demolition materials from the AgChem area were 
disposed of in this area (104(e) response). 

1001749D.DOC 
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CHMUVMCO «O; 

E. 1. Du PONT DE NEMOURS & COMPANY 
|MCO«^0«*TCD 

EAST CHICAGO. INDIANA 46312 

bcc: R. M. Salemi, B-12252-A, Wilm, 
N. Bell, B-12254, Wilmington 
E. F. Hartstein, E. Chgo. (2) 
J. N. Orban, E. Chgo. 
File 

CHEMICALS AND PIGMENTS DEPARTMEN-cc: M. P. Kuss, IDEM, Indpls.,IN 
M. Mikulka, EPA Region 5, Chicago, IL. 

July 24, 1989 

Robert Bunner 
IDEM 
Office of Enforcement 
105 S. Meridian 
Indianapolis, IN 46225 

Dear Robert: 

SUBJECT: Vegetation Damage 

Per our telephone discussion we are sending this response with 
preliminary findings and our proposed course of action. 

In 1987 an abandoned outfall was filled in with brick and 
concrete rubble. This outfall had existed before the time of NPDES 
permitting and was abandoned many years ago as a result of outfall 
consolidation on the site. The vegetation on the edges of the outfall 
grew normally through the spring and early summer of 1988. We noticed 
wilting of some cottonwood and poplar trees late in the summer of 1988 
and attributed this to the stress placed on the trees by the severe 
heat and drought and the fact that we had covered some of the root 
structure with the fill material. 

The trees did not recover in the 1989 growing season, although 
there was substantial growth of other vegetation on and around the 
trees. The vegetation damage is very localized along the edge of the 
filled area. 

We have agreed to take two soil samples one of which will be 
taken along the river bank at a site selected by Mike Kuss. The 
ot-.hPT- will be taken nearby, adjacent to some of the affected trees. 
Both samples will be run for a complete Appendix IX scan. In addition 
we will analyze these for several herbicides and other products which 
were once produced on this site. It is expected that analysis of the 
samples will take a minimum of 6 to 8 weeks. We will keep you 
informed on progress and the results of these tests. 



- 2 -

The dajnaged trees will be cut down and the healthy trees will be 
tagged.. The area will be observed through the remainder of this 
season and monitored during the spring of 1990. We feel that, given 
the current growth of new vegetation in the area, whatever damaged the 
trees is not a persistent situation 

If you have any questions concerning this matter or the course of 
action outlined please feel free to contact me. 

Yours truly, 

o. J. Meyer 
Environmental Coordinator 
(219) 391-4653 



INDIAMA DEPARTMENT OF ENVIRONMENTAL MANAGEMENT 

105 South Mendian Street 
P.O. Box 6015 

Indianapolis 46206-6015 
September 7, 1989 Telephone 3I7-232-8603 

Mr. 0. J. Meyer, Environmental Coordinator 
E.I. Dupont de Nemours and Company, Inc. 
5215 Kennedy Avenue 
East Chicago, Indiana 46312 

Re: Vegetation Damage 

Dear Mr. Meyer: 

Thank you for responding to our inquiry regarding the dead vegetation at 
your facility. Gathering soil samples along the river bank and analyzing them 
for a complete Appendix IX scan and other products which were once produced 
on-site is appropriate. We appreciate Duponts' willingness to address our 
concerns in this manner. 

While discussing the matter with Dupont personnel on the telephone, my 
staff inquired as to Dupont "s past disposal practices of products once 
produced on-site. As we understood the response, the disposal practices over 
the past twenty or so years have been in adherence to environmental laws. 
However, prior to that time, on-site disposal had occurred. 

Our office is responsible for the surface and subsurface waters of the 
State. I believe we would be remiss in our duties if we did not request more 
information about the subject of buried products. 

Tnerefore, we are requesting that Dupont advise us of past disposal 
practices of products that were once produced on-site and the measures taken 
by Dupont to ensure that no threat to the environment exists from the buried 
products. 

Should you have any questions, please call Robert Bunner, II, at 
AC 317/232-8409. 

Very truly yours, 

jpheo A. Wolfe, Chie/ 
Enforcement Section 
Office of Water Management 

An Equal Opportunity Employer 
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MARCH B, 1990 
TO: SKIP BUNNER 

IDEM 

FROM: 0 J MEYER 
OUPONT 

SUBJECT: SOIL SAMPLE ANALYSIS f 
ATTACHED ARE THE ANALYSIS OF THE SOIL SAMPLES TAKEN AT 

THE LOCATIONS iDIRECTED BY THE IDEM. WE HAVE HAD THESE ANALIZED 
AND PRESENT THIS TO YOU AS RAW DATA. 

OUR ASSESSMENT OF THE ANALYSES IS THAT IT IS ESSENTIALLY 
THE SAME AS THE ANALYSIS OF THE RIVER BOTTOM AS INDICATED IN THE 
STUDY OF GRAND CALUMET WASTEWATER ALLOCATION STUDY PERFORMED BY 
HYDROOUAL IN SEPTEMBER. 1984. THERE ARE 2 CONSTITUENTS WHICH ARE 
HIGHER. AS WE EXPECTED, NAMELY HEXAZINONE AND ZINC. 

I AM GIVING YOU THIS DATA TO CLOSE THE LOOP ON THE 
QUESTION OF 'SOIL SAMPLES". AT THIS POINT I FEEL THAT THE SOIL 
SAMPLE QUESTION IS A MOOT POINT. 

SINCERELY. 

<f53»A<ziuti^ 
0 J MEYER * 



WELL I EO-ffHMIP 
OKTE i lS-«EP-<9 

oonooo MvmmwwiiM. sutvim 

11/15/99 
# 

PAMMETIX 

J,4.5-T 
2,4,s-«> (Siunac) 
2,4-0 
Slum 
AMEBIC 
BARXUt 
BEMLLnM n XCP 
GABHIW 
TOEAL aiABXOB 
COBALT 

OOPRR III XCP 
4,4 -OU) 
4,4 -on! 
4,4 -onr 
ALDRXN 
ALPHA-WC 
BECA-mC 
CHLOROANE 
OCLEA-BIK; 
DXELnUll 
EBDOSUUrAB X 
EBDOSUUrAB XX 
EBDOSUUrAR SULTAXE 

EBOKXH JUXEHTDB 
(UmA-SMC (LXBDABE) 

HEPnaiom EPooaoE 
MEiBconpaiLan 
PCB-IOIS 
PCB-1221 
PCB-1232 

-U42 
-1241 

PCB-12S4 
PCB-1260 
TOXAPRENE 
1,2,4,5-TETIIAaiLOilDBERSBIC 
1,2,4-TBXCHLUIIOBEWtUIB 
1,2-OXBIKM)-3-aiLOilOPinPAHE 
1.2-OXCIILOaOBE8SEBE 
1,3,S 
1.3 
1.3-OXIIXTMBERSERE 
1.4-BEMXCBEDIAMIin! 
1,4-OICIILOIIOBEBZBBE 
l,4-IIA»nHUUUim«E 
l-HAPinifXLAHXIlE 
2,3,4,«-TETBACHLOIPPHEWOL 
2.4 ; S-^RXCRLOIOPnEBOL 
2,4, s-nacnunoPBEBOL 
2,4-OICBIiQROPIIEROL 
2,4-on'ILiHIUMBOL 
2,4-DniHWPWEBOL 

EESULT OBIT HEIHOD DATE 
ANALZZED 

< 25000 UO/KO HEIHOO 8150 04-OCr-89 
< 29000 uo/ica HEinoO 8150 04-OCT-89 
< 25000 ua/KO HETHOD 8150 04-OCr-89 
3.1 m/KB HETHOD 6010 
76 MS/KG HETHOD 7060 

< 3 MO/KO HETHOD 6010 
1.6 na/KO HETHOD 6010 
3S0 m/ra HETHOD 6010 
1.6 m/tu HETHOD 9010 

< 2 m/iQG HETHOD 6010 
430 m/xa METHOD 6010 
330 m/ta HETHOD 6010 

< 2100 UQ/RS 03-OCT-89 
< 2100 us/ma 03-OCI^9 
< 2100 OO/RS 03-OCr-89 
< 1100 UO/RO 03-OCT-89 
< 1100 UO/RO 03-OCT-89 
< 1100 UO/RO 03-OCT-89 
< 11000 uo/m 03-OCT-89 
< 1100 UO/RO 03-OCr-89 
< 2100 UO/RO 03-OCT-89 
< 1100 UO/RO 03-OCT-89 
< 2100 UIVKO 03-OCr-89 
< 2100 uo/ns 03-OCT-89 
< 2100 UO/RO 03-OCT-89 
< 2100 UO/RO 03-OCT-89 
< 1100 UO/RO 03-OCT-89 
< 1100 UO/RO 03-OCP-89 
< 1100 UO/RO 03-OCT-89 
< 11000 UO/RO 03-OCT-89 
< 11000 UO/RO 03-OCT-89 
< 11000 UO/KO 03-OCT-89 
< 11000 UO/RO 03-OCr-89 
11000 UO/RO 03-OCT-89 

< 11000 UO/RO 03-OCr-89 
< 11000 UO/RO 03-OCr-89 
< 11000 UG/KB 03-OCT-89 
< 21000 UO/RO 03-OCT-89 
< 180 N3/R0 HEIHOD 8270 04-OCT-89 
< 88 N3/R0 HETHOD 8270 04-OCr-89 
< 440 HO/RO HETHOD 8270 04-OCT-89 
< 88 no/Ro METHOD 8270 04-OCT-89 
< 440 m/m HETHOD 8270 04-OCr-89 
< 88 m/m HETHOD 8270 04-OCT-89 
< 180 m/ta HETHOD 8270 04-OCT-89 
< 440 HO/RO HETHOD 8270 04-OCr-89 
< 88 m/m HETHOD 8270 04-OCT-89 
< 1800 HO/RO HETHOD 8270 04-OCT-89 
< 440 HO/RO HETHOD 8270 04-OCr-89 
< 180 m/m HEIHOD 8270 04-OCT-89 
< 88 HO/RO niHOD 8270 04-OCT-89 
< 88 HO/RO METHOD 8270 04-OCr-89 
< 88 HO/RO HETHOD 8270 04-OCT-89 
< 88 HO/RO MBIHOO 8270 04-OCT-89 
< 440 HO/RO METHOD 8270 04-OC1^9 

PEESEmr. BATCH 
% XEOOVEAX 

\ 



WGU. t ECn-SHMIP 
DME t lS-SEP-«9 

mvuiuwBmL SERVICES 
11/15/89 

PMWMETER RESULT OHIT METHOD DATE 
ANALZZED 

2,4-OlJIXTRUTUUIEME < 18 NS/HS METHOD 8270 04-OCT-89 

2,<-OICmOIIOPHEHIM. < 440 m/ta 04-OCT-89 

2, S-OnnTRDIOUIEME < 88 m/ra 04-OCT-89 

2-ACEmMainru)DREiiE < 180 m/ta METHOD 8270 04-OCT-89 

2-a(LOI(OIIMirn»LEHE < 88 m/ta METHOD 8270 04-OCI^9 

2-<3ILOROPHEHOL < 88 m/ta METHOD 8270 04-OCT-89 

2-METHn. BEMSEHMIIIIE < 180 m/ta METHOD 8270 04-OCT«-89 

2-METHn. PRTRZOniE < 440 m/ta METHOD 8270 04-OCT^9 

2-HEiiin2apiiiiiiaaR < 88 m/ta METHOD 8270 04-OCT-89 

2-nnilTLPIIEK». < 88 m/ta METHOD 8270 04-OCT-89 

2-inpiiniiLMtnn! < 440 m/ta METHOD 8270 04-OCT-89 

l-RXTROHnUME < 440 m/ra METHOD 8270 04-OCT-89 

2-limOPHENOL < 88 m/ta METHOD 8270 04-OCT-89 

3,3 -OICnLOnOBEHSZOniB < 180 m/ta METHOD 8270 04-OCT-89 
3,3-OttCnnUBiaiDIHE < 180 m/ta METHOD 8270 04-OCM9 
3 IIEXMIbCIIOIAHmREME < 180 m/ta 04-OCT-89 
3>>f1L11IJIiHIEIV0L < 88 m/ta 04-OCt-89 
3-«TIinMRLIIIE < 440 m/ta METHOD 8270 04-OCT-89 

< 440 m/ta METHOD 8270 04-OCT-S9 
4-MIIMOBXPHEnL < 180 m/ra METHOD 8270 04-OCT-89 
4-BRBtDPHEinn/-PHERILETIIER < 88 m/ta METHOD 8270 04-OCr-89 
4-CRbaiD-3-MRHILPHENI>L < 180 m/ta METHOD 8270 04-OCT-89 
4-CHU)iiaMnUIIE < 180 m/ra METHOD 8270 04-OCT^9 

< 88 m/ra 04-OCr-89 
4-4eiHnPHBHOL < 88 m/ra METHOD 8270 04-OCT-89 
4-MITIIOMZLIME < 440 m/ra METHOD 8270 04-OCT-89 

|4-IITnOPHEIIOL < 440 m/ra METHOD 8270 04-OCT-89 
-HlTHUgUlHUUlIB i-ooaoE < 440 m/ra METHOD 8270 04-OCr-89 

s-mrno-o^iounoiiR < 180 m/ra METHOD 8270 04-OCT-89 
7,12-OIHEnTLaEn t AIMimWCEME < 180 m/ra METHOD 8270 04-OCT-89 
AfA^DHCIHZLPHBIEIHTUHIIlE < 440 m/ro METHOD 8270 04-OCT-89 
ACEMAPHTHBIE < 88 m/ra METHOD 8270 04-OCT-S9 
ACERAPIRimEME < 88 m/ra METHOD 8270 04-OCI^9 
ACElOPREinNE < 440 m/ra 04-OCT-89 
AHILZn < 440 m/ra METHOD 8270 04-OCT-89 
ARIRRACEMB < 88 m/ra METHOD 8270 04-O(T-89 
ARAHITE < 880 m/ra 04-OCT^9 
BEiaO(A)Aim<RACOIE < 88 m/ra METHOD 8270 04-OCT-89 
BEIin)(A)PTREIIE < 88 m/ra 04-OCT-89 
aEino(B)ruioRAnHEHE < 88 m/ra METHOD 8270 04-OCT-89 
BEinO<0,R,I)PERnEIIE < 88 m/ra METHOD 8270 04-OCI^9 
BEHU(K)FU»RA1RIIEHE < 88 m/ra METHOD 8270 04-OCT-89 

< 180 m/ta METHOD 8270 04-OCr-89 
< 88 m/tu METHOD 8270 04-OCT-89 

Bisd-cRLOKenRLienBi < 88 m/ra METHOD 8270 04-OCP-89 
BIS (2-CKU)IK>IS0PR0Fn,) ETHER < 88 m/ra METHOD 8270 04-OCr-89 
BIS (2-CnnnjlEETL) PHTHALMTE < 88 m/ta METHOD 8270 04-OCT-89 
BOTTLBEHZTLPHTHALMrE < 88 m/ra METHOD 8270 04-OCr-89 
CRURBEIRIUTE < 440 m/ra 04-OCr-89 
OniSEJIE < 88 m/ra METHOD 8270 04-OCT-89 
n-N-BURL PRTRALATE < 88 m/ra METHOD 8270 04-OCT-89 
DI-K-OCTrLPIRKMAtE < 88 m/ta METHOD 8270 04-OCr-89 
DXAIME < 180 m/ra METHOD 8270 04-OCT-89 
DIBEMSO(A,M)AIRHRACaiE < 88 m/ra METHOD 8270 04-OCT-89 
OIBEmoniRAR < 88 m/ra METHOD 8270 04-OCT-89 

PRESERV. BATCH 
t RECOVERr 



EMVIHUIVIUIIAL SERVICES 

mu. t ECn-SNRMP 
OKR t 15-SEP-89 

11/15/S9 

PARAHERR RESUIT ORIT MEIHOD DAR 
ANALRED 

PRESERV. BATOl 
t RECOVERT 

DIEIHTLPHTHALAR 
DZMETHOAR 
imeniTLinTROSAHniE 
DmETHtLPHIHAtAR 
OmOSEB 
OIPREHTLAiailE ^ 
DIStltPOTOWE 
EIRSL MErHACRnAR 
EIHTI, MEniAHESULrONAR 
PAMPHUR 
rUUDRAinillEME 
PLUDREME 
HEXAaiUlIKJBEMXERE « 
REZAdWIMWUIAeiEME 
HEXAaUAROCTaOPEIfXADIEIlE 
REXACHLOmORIIAIR 
REXAOtUmOPHERE 
KEXACHUMiOPROPEHE 
XHOOIO (1,2,3-a» PYRERE 
tSOORXH 
ISOPHORONE 
IS0SAP1I0IU5 
REPQHE 
MEIRAPmCLERE ^ 
(mm. METHARESULPOdAR • 
MEnm. PiWAXiaoM 
R-RIRDSO-Ot-ll-PMPTLAMIRE 
MIZTIID«»Z-II'BUmAlfIHE 

R-HznnKxnEntLAHiHB 
R-RIROSODIPHERILAmRE (1) 
•MRTIIOSCMLI'HILEIHILAKIHE 

H-HIRD9(>PZPERZ0IHE 
N-RtTMSOPTRIIOLZDIRE 
RAPRIRAUaiB 
RrtnoBEHJoaiE 
0,0,0-^WtEHIYUHOSPHOBOTIIIQAR 
P^ (DZMETIITLAHZIIO) AZOBERZERE 
PARARIOn 
PCHEACHLCmOSERZERE 
PERtAOttOBOEnlARE 
PERIACHLaKOHITROBERZERE 
PBRXAaiLCIIOPBROL 
PHEHACBTR 
PRERAHIHIIERE 
PREROL 
PHORAR 
PRORAKIDC 

PTRZDIRE 
SAPK9LE 
SUIPWBPP 
Ttaomzni 
SULPIEE 
HESASZinHE 

0 

MS/KG HEnno 04-OCT-S9 
NS/KG 04-OCr-S9 
m/ra 04-OCT-S9 
HO/KG 70 04-OCT-89 
NG/KG KEIHOD 04-OCT-a9 
HS/KG 04-OCT-S9 
HG/KG HEROO 04-OCT-S9 
NG/KG HEROD 04-OCT-89 
NO/KG 04-OCT-S9 
HQ/KG 04-OCT-89 
HG/KG 04-OCT-S9 
NG/KG HEROD 04-OCT-S9 
NG/KG 04-OCT-S9 
NG/KG 04-OCT-S9 
NG/KG 04-OCT-S9 
NG/KG HEROD 04-OCr-89 
NG/KG HEROD 04-OCT-S9 
NG/KG 04-ocr-S9 
NG/KG HEROD 04-Ocr-S9 
NG/KG HEROD 04-OCT-S9 
NG/KG HEROO 04-OCr-09 
NS/KG 04-OCT-a9 
NG/KG HEROD 04-OCIP-89 
NG/KG HEROD 04-oer-S9 
NG/KG 04-OC^-89 
NG/KG HEROD 04-OCr-S9 
NG/KG HEROD 04-4X:T-«9 
NG/KG HEROD 04-OCT-S9 
N3t/K0 HEROD 04-OCT-S9 
HG/KG HEROD 04-ocr-s9 
NG/KG HEROD 04-ocr-S9 
NS/KG HEROD 04-ocr-S9 
HG/RG Oi-OCF-S9 
NG/KG HEROD 04-OCT-89 
HG/KG HEROD 70 04-OCr-S9 
HG/KG HEROD 04-OCT-S9 
NS/KG HEROD 04-OCT-89 
HG/KG 04-ocr-«9 
NG/KG 04-OCT-S9 
NG/KG HEROD 04-OCT-S9 
NG/KG HEROD 04-OCT-S9 
NG/KG 70 04-OCT-S9 
NG/KG HEROD 04-OCT-S9 
NG/RG 04-OCT-89 
NG/KG HEROO 04-OCT-S9 
NG/KG HEROD 04-OCr-S9 
NG/KG 04-OCr-S9 
HG/KG 04-OCT-S9 
HG/RG HEROD 04-OCT-S9 
NG/KG HEROD 04-OCT-S9 
NG/KG HEROD 04-ocr-«9 
HG/KG 04-OCP-89 
HG/KG HEROD 0 04-OCr-S9 
NG/KG HEROD 375.4 
UG/G SPECIAL 29-SEP^9 



NELL S KH-SKMIP 
mXS t 15-SEP-«9 

OQHOOO BmxmamL SERVICES 

11/15/19 

PARMCTER RESUtX UHIT METHOD DATE 
ARALXEED 

fCRCURr O.Sl MG/ICG METHOD 
RICEEL BX ICP 21.0 MS/KO METHOD 

LEAD -POOnCE 7300 MO/KG METHOD 

PREHOLXC 0.011 m/L METH-90 31-AUa-89 
34 HS/XG METHOD 

SELERXIff i.i MG/KG 
TIM nr fUWE 200 HG/KG METHOD 
THALLXUH - nmincE 0.5 H3/KG METHOD 
1,1,1, l-TETRKHLOROETHME < 7.8 OO/KG METHOD 02-OCIV89 
1,1, l-TRXCRLOROEtRMIE < 3.9 UG/KG METOOD 02-OCT-89 
1.1,2,2-TEtRM3IU3IIOETHME < 3.9 tlO/KG METHOD 02-ocr-89 
1,1,2-TRZaiLOIIOETIIMIB < 3.9 UO/RG METHOD 0 02-OCr-89 
1, l-OXCRLaOEniMIE < 3.9 UG/KG 02-OCr-89 
1, l-DiamjHUHMItME < 3.9 UG/KO METHOD 02-OCr-89 
1,2,l-TRICHtfiROPROPAME < 16 WG/KO METHOD 02-OCT-89 
1,2-OICIILOIIOETIUME < 3.9 UG/KO METHOD 02-OCT-89 
1,2-DICiaOROPROPME < 3.9 UG/KS METHOD 02-OCT-89 
1,2-TRMB-OICRLOROCTIRLEHE < 3.9 UG/KG 02-OCT-89 
1,4-OXOXNIE < 3900 UG/KG METHOD 02-OCP-89 
2-CHLORO-l, 3-BUTADXEIIE < 16 UG/KG METHOD 02-OCr-89 
2-HESAHURE < 39 UG/KO METHOD 02-OCr-89 
ACCTCHE < 78 UG/KG METHOD 02-OCT-89 
ACETOHXTRXUS < 3900 UG/KG 02-OCP-e9 
ACBOUXH < 390 UG/KG 02-OCI^9 
ACRXLOMXTRXLE < 390 UG/KO METHOD 02-Ocr-89 
ALUXL CRLORXOE < 16 UG/KG METHOD 02-OCT-89 
BBISEME < 3.9 UG/KO METHOD 02-OCT-89 
WOHODXmUJmjHi.'l'HAIIE < 3.9 UG/KO METHOD 02-OCT-89 
BROHOfORM < 3.9 UG/KO METHOD 02-OCT-89 
CARBOH oxsuume < 7.8 UG/KO METHOD 02-OCT-89 
CARBOR TEIRACRLORXCe < 3.9 UG/KO METHOD 02-OCT-S9 
CRLOROBERSERE < 3.9 UG/KO METHOD 02-OC7r-89 
CRUMOXBROHOMETRARE < 3.9 UG/KO METHOD 02-OCT-89 
CRIOROEXHARE < 7.8 UG/KG METHOD 02-ocr-89 
CRbOROPIRM < 3.9 UG/KO METHOD 02-OCT-89 
dS-l, 3-OICRLOIIOPBOPEHE < 3.9 UG/KO METHOD 02-ocr-S9 
0IBRON3WTHARE < 16 UG/KO METHOD 02-OCT-S9 
OXOtLOIIOCarUIOROMETRARE < 78 UG/KO METHOD 02-OCr-89 
ETRXL CXARXOB < 78 UG/KG 02-OCI-89 
EIRXLBERSEHE < 3.9 UQ/KG 02-OCT-S9 
AIHXLERE DXBROnDE < 7.8 UG/KG 02-OCT-89 
ISOBOm. ALOOOOL < 3900 UG/KO METHOD 02-ocr-«9 
HRRACRXUIIXTRXU < 16 UG/KO METHOD 02-OCr-«9 
WIRXL BROKXEC < 7.8 uq/KG METHOD 02-OCr-89 
HETRXL aOfiRXOB < 7.8 UG/KO 02-OCr-89 
NLiHlL EIRXL KEIOHE < 78 UG/RQ METHOD 02-OCT«-89 
METHXL XODXDE < 16 UG/KO METHOD 02-OCr-«9 
MAIHIL X90BUIXL KETORE < 39 UG/KG METHOD 02-OCT-89 
HETim. MEIHAOtXLATE < 16 UG/KO METHOD 02-OCT-69 
WlHllJEHB CRLOBXCC < 7.8 UG/KG METHOD 02-OCT-89 
SrtRERE < 3.9 UG/KG METHOD 02-OCT-89 
TEIRACRLOROEIHXIERE < 3.9 UG/KG 02-OCT-S9 
TOUIERE < 3.9 UG/KO METHOD 02-ocr-89 
XRARS-l, 3-eXCRDOIOPBOPEHE < 3.9 UG/KO METHOD 0 02-ocr-S9 
TRARS-1,4-{)ICHU3Rt>-2-BUTERB < 16 UG/KO METHOD 02-OCr-89 

PRESERV. BKrCX 
% REOOVERI 



UUillLtlNEinAL SBRVICBS 

WU. 
DMR 

CCH-SMMtP 
15-SEP-a9 

11/15/89 

PMUmRIl XeSULT 

nZCHLnORRnEME < 3.9 
TRXCHLnorUiaiiaHEIHAME < 7.8 
vnm. ACBEAIE < 7.8 
vnm. auMtiDE < 7.8 
XIURES, TOCAt. < 3.9 
PMOmUK BT XCP 13.0 
nnc nr icp 33000 

OMIT METnOO DATE 
ARAUrZED 

US/RQ METHOD 8340 03-OCT-89 
vo/ta MET.IOD 8340 03-OCT-89 
vs/ta METHOD 8340 03-OCT-89 
UG/KG METHOD 8340 03-OCP-89 
UG/KO METHOD 8340 03-OCr-89 
HO/KG METHOD 6010 
MB/XG 

PRESERV. BATCH 
% REoomr 



MELL i CCn-TMSL 
DUE ! 15-5EP-89 

aoHooo BmsctmnhL SERVICES 
11/15/89 

PMtMBTER 

2,4,5-T 
2,4,5-^ (SILVER) 
2,4-0 
SXUTER 
ARSENIC 
BARIIM 
BERStUtM BT ICR 
CAOfXtM 
nCAL CZAMZEE 
OOBAUr 

covm BT ICR 
4,4 -000 
4,4 -ODE 
4,4 -DOT 
ALDRZM 
ALPRV-BHC 
BEn-BHC 

mai^-BHC 
DiEuatn 
ERDOSUirAR I 
EMOOBULPAH IZ 
EBDOBULrAR StOPAXE 

BmaUN ALOEBZBE 
OMVOr-BRC (LZHDAIIE) 
HERlACHLait 
RERXAOiLOR EROKZEE 
leiNoanroeoB 
RC»-1016 
RCB-1221 
RCB-1232 
RCN-1242 
RCB-1248 
PCB-1254 
FCB-12C0 

1,2,4, S-TETRACHLOIIDBEIIZEBE 
1,2,4-TRZaLOIIOBEBZEME 
1,2-DZBMIt>-3-CHU>i»PI»RAIIE 
1.2-OZCIILOROBEMZEIIE 
1,3,3 
1.3-nc 
1.3-mBiiiim 
1.4-BEinEMEDZAHIllE 
1,4-OICIILOROBCiaEIIE 
l,4HIAIWTHUgUZir«IE 
l-NARRHtTUKHIE 
2,3,4, S-TEIRAOILanORIIEmL 
2,4, S-nZOIUBlORREIIOL 
2,4, S-XRZCHLainRBENOL 
2,4-BzcHmimmiiuL 
2,4-UUaiHZLHIEIIUL 
2,4-OimTmRHEIIlJL 

RESULT UHZT METHOD DATE RESULT 
AMALTEED 

< 25000 va/ra METHOD 8150 04-OCT-89 
< 25000 ua/RS METHOD 8150 04-OCr-89 
< 25000 W/ICG METHOD 8150 04-OCT-89 
2.S m/m METHOD 6010 
60 m/ra METHOD 7060 

< 3 m/ta METHOD 6010 
1.0 m/m METHOD 6010 
250 m/m METHOD 6010 
2.3 m/m METHOD 9010 
5.5 m/m METHOD 6010 
210 m/m METHOD 6010 
410 m/m METHOD 6010 

< 1700 UO/KG 03-OCT-89 
< 1700 m/m 03-OCT-89 
< 1700 m/m 03-OCT-89 
< 850 m/m 03-OCT-89 
< 850 m/m 03-OCT-89 
< 850 m/m 03-OCT-89 
< 8500 m/m 03-OCT-89 
< 850 m/m 03-OCT-89 
< 1700 m/m 03-OCT-89 
< 850 m/m 03-OCr-89 
< 1700 m/m 03-OCr-89 
< 1700 m/m 03-OCr-89 
< 1700 m/m 03-OCr-89 
< 1700 m/m 03-ocr-89 
< 850 m/m 0a=iQPT-89 
< 850 m/m 03-OCT-89 
< 850 m/m 03-OCT-S9 
< 8500 m/m 03-OCr-89 
< 8500 m/m 03-OCT-89 
< 8500 m/m 03-OCT-89 
< 8500 m/m 03-OCr-89 
9000 m/m 03-ocr-89 

< 8500 m/m 03-OCr-89 
< 8500 m/m 03-OCT-89 
< 8500 m/m 03-OCT-89 
< 17000 m/m 03-OCT-89 
< 66 m/m METHOD 8270 04-OCT-89 
< 33 m/m METHOD 8270 04-OCT-89 
< 170 m/m METHOD 8270 04-OCr-89 
< 33 m/m 04-OCT-89 
< 170 m/m METHOD 8270 04-OCr-89 
< 33 m/m METHOD 8270 04-OCW9 
< 66 m/m nmOD 8270 04-OCT^9 
< 170 m/m METHOD 8270 04-001^9 
< 33 m/m METHOD 8270 04-OCT-89 
< 660 m/m METHOD 8270 04-OCr-89 
< 170 m/m METHOD 8270 04-OCr-89 
< 66 m/m METHOD 8270 04-OCT-89 
< 33 m/m METHOD 8270 04-OCT-89 
< 33 m/m METHOD 8270 04-OCr-89 
< 33 m/m METHOD 8270 04-OCT-89 
< 33 m/m METHOD 8270 04-OCr-89 
< 170 m/m METHOD 8270 04-OCr-89 

RRESERV. BATCH 
% RECOVERZ 



NEU< I ECH-nZCL 
UME ! 15-SEM9 

SESVXCSS 

ll/lS/«9 

PABMBTEn 

2,«-Pm"*wowniE 
2,s-oiaaoioi>iiEiioL 
2,6-DIMniOIOLUEIB 
2-MCETTUXniOnjlX)MME 
2-CKU>M(IIAPHnULaiS 
2-CHLOnOIiaHOL 
2-+BTHTL BEmEMMIIBE 
2-MnHTL PRIRIDim 
2-MEIIinilAPIIIIIMZMB 
2-ML'11il LPHEMOL 
2-IIWHTlRLMIZllB 
2-(IITmMILIin 
2-linK>PMBII0L 
3,3 -DICHLnSOBEHnDnni 
3,3-OlllETHnMHZIDIIB 
3-ICIR7U:ilOLMITHItEItE 
3-HEnRIiPmBK>L 
3-iaTiioMiiijn 
4, e-onmso^-OBsoL 
4-M<IIID>IHUMni 
4-BiiaHOPiramr-PREinUETHER 
4-<3!LOI»-3-mTHtLPHEIIOL 
4-dBOIK»IIXUHE 
4-<«Lai>0PHElin>-PHEinrLEIHER 
4-4CTRlUIIEIR)L 
4-IIITinMIZUiai 
4-IIRiePBEMOL 
i.4iiTi»guiiioLm i-Dnoe 
s-nmo-o-iouiznnR 
7,i3-pngmnj8wxCAl*w™*c°'B 
A.A-OniETIIJIPHEHBTHnAHniB 
ACEMAPRIREHE 
ACSMIRIiniSIE 
ACBIOPREMOnE 
AHZUm 
ARKIRACZME 
AMKZTE 
BCHZO(A|AlfIimAiCEME 
BEH20(A)FntEIIE 
BEM20(B)rU)DRAIiniEI(E 
BEiao«i,n,i)PEiinEifE 
BOm (K) rUUOItAHIHEME 
BERZtL AIiOCHOb 
BZ8(2-CllbOnORIiOKZ)METRAIR 
BIS< 2-anOWOBTHII.)IIHCT 
BIS<2-<3«I«OI»OPHDPTI.)ETHER 
BIS (2-EIHIlHEXH,) PHIHM-M® 
BUrrUEMZnPIRIIAlATE 
dO/KIBEinXLATE 
(JUUSUE 
OI-N-BURL FMIRALAtE 
DI-41-OCRliPnTnALAn 
OIAIATE 
0XBEinO(A,H)AIRBRAeEilE 
OXBENZOniRAM 

RESULT UHIT METHOD DATE 
AKALTZED 

33 m/txs 04-OCI^9 
170 m/tta METHOD 6270 04-OCr-89 
33 NS/K6 METHOD 8270 04-OCT-89 
«6 m/ra 04-OCT-89 
33 HO/KG METHOD 8270 04-OCT-89 
33 m/KG METHOD 8270 04-OCT-89 
«6 MG/KO METHOD 8270 04-OCT-89 
170 MO/KG METHOD 8270 04-OCT-89 
33 MO/KG METHOD 8270 04-ocr-89 
33 MO/KG METHOD 8270 04-OCT-89 
no NO/RO METHOD 8270 04-OCT-89 
170 m/KG METHOD 8270 04-OCT-89 
33 m/KG METHOD 8270 04-OCT-89 
66 m/KG METHOD 8270 04-OCT-89 
66 m/K6 METHOD 8270 04-OCT-89 
66 m/KG METHOD 8270 04-OCT-89 
33 m/KG METHOD 8270 04-OCT-89 
170 m/KG METHOD 8270 04-OCI-89 
170 m/KG METHOD 8270 04-OCT-89 
66 m/KG METHOD 8270 04-OCr-89 
33 m/Ko METHOD 8270 04-CCT-89 
66 m/KG METHOD 8270 04-OCr-89 
66 M9/KG 04-OCT-89 
33 m/KG METHOD 8270 04-OCT-89 
33 m/tta METHOD 8270 04-OCP-89 
170 m/KG METHOD 8270 04-OCr-89 
170 m/KG METHOD 8270 04-OCI-89 
170 m/KG 04-OCr-89 
66 m/Ro METHOD 8270 04-00^-89 
66 m/KG METHOD 8270 04-OCr-89 
170 m/tta METHOD 8270 04-ocr-89 
33 m/KO 04-OC1V89 
33 m/tta METHOD 8270 04-OCT-89 
170 m/RG METHOD 8270 04-OCr-89 
170 m/KG 04-OCT-89 
33 m/tta 04-OCr-89 
330 m/KG METHOD 8270 04-OCr-89 
33 m/KG METHOD 8270 o4-ocr-«9 
33 m/tta 04-OCr-89 
33 m/KG METHOD 8270 04-OCT-89 
33 m/tta METHOD 8270 04-OCt-89 
33 m/tta 04-OCT-89 
66 m/KG 04-OCT-89 
33 m/tta 04-OCT-89 
33 m/KG METHOD 8270 04-OCT-89 
33 m/KG 04-OCr-89 
33 m/KG METHOD 8270 04-OCT-89 
33 m/RG METHOD 8270 04-OCT-89 
170 m/KG METHOD 8270 04-ocr-89 
33 m/KG METHOD 8270 04-OCT-89 
33 m/RG METHOD 8270 04-OCT-89 
33 m/KG METHOD 8270 04-OCT-89 
66 m/KG 04-OCT-89 
33 m/HG METHOD 8270 04-OCT-89 
33 m/KG 04-OCZ-89 

pRESEmr. BAXOI 
% REOOVERT 



ffiUi t Ecn-mEL 
OKR ! 15-sep-a9 

CONOCO UIViMumuriAL SEBYZCZS 

ll/15/«9 

PMUMETER 

DIEnRLnRHKUn 
DXMETHOKIE 
DDeiHYUimosAMim: 
DOBnrrtMiHMXR 
DINOSEB 
DIWEHTtMinie 
DISULFOTOHC 
ETHTL HEtmOtnATE 
EIHXL HEffiMfESUtiPOmTE 
PMffmiR 
rUJOMimtEME 
PUIOREEE 
REXKHXiJROBEHZEIlE 
HEXKMUROBUTADIBEE 
taancHLonocxcLOPENXADiEin 
HBuaiLOiOEram 
HEXAOIUJHUHUIIE 
EEJUCHUJIIOPnoPEME 
IIIDCNO( 1.2,3-CD)ratEME 
zaoaan 
MOHMMWE 
lEOSkmOLE 

nssuur 

HERMTOILEIIE 
MblHlla HEXIIMfBSUUONMR 
fttiHlL PMtKXnXON 
IMITIMIEO-OI-N-PltOPtLMtnn 
MUTEuaOOI-W-BOmwnEE 

iHonioEooiEiinrLMmiE 
(1) 

IMnTaoaOHOEPHOUHE 
N-NXniOSUPlPUtlDZNE 

o,o,e 
P-< IIUmWlLMmi0)A80BUHUIt 
PAMORXOR 

PEHtACHLOBOETHMIE 

PERCKHDONOPnENOL 

PHENOL 
mOMTE 
PMNKKIDE 

pnuoiRE 
SAPDOLE 
SUtPOtEPP 
TRXORAEZH 
SdVZOB 
MBXMXNOHE 

33 
170 
170 
33 
170 
33 
170 
170 
170 
170 
33 
33 
33 
33 
33 
33 
660 
330 
33 
66 
33 
66 
170 
660 
170 
66 
33 
66 
170 
33 
170 
66 
66 
170 
33 
33 
66 
170 
66 
66 
66 
66 
170 
66 
33 
33 
no 
66 
33 
66 
66 
66 
66 
1.0 
0.34 

WRTt METHOD DATE 
AMALTEEO 

NS/HO 04-OCT-69 
MS/TO 04-DCT-69 
W/KO 04-OCT-69 
m/tsa 04-OCT-69 
HO/KG METHOD 04-OCT-69 
HG/RG 04-OCT-69 
MG/KO 04-OCT-69 
HO/KG 04-001-89 
NG/KG METHOD 0 04-OCT-69 
MG/KO METHOD 04-OCT-69 
HG/RG METHOD 04-OCT-69 
NG/RO METHOD 04-OCT-69 
HG/RG METHOD 04-OCT-69 
HG/RG 04-OCT-69 
HG/RG METHOD 04-OCT-89 
HG/RG METHOD 04-OCr-69 
HG/RG METHOD 04-OCT-89 
HG/RG METHOD 04-OCr-69 
m/RG 04-OCT-69 
HG/RG METHOD 04-OCI-69 
HG/RG METHOD 04-OCr-69 
HG/RG METHOD 70 04-OCT-69 
HG/RG METHOD 04-OC1V69 
MG/KG METHOD 04-OCT-69 
m/RO METHOD 04-OCT-69 
m/RG METHOD 04-OCP-69 
HO/KG METHOD 04-OCT-69 
HG/RG METHOD 04-OCr-69 
HG/RG METHOD 04-OCT-69 
HG/RG METHOD 6270 04-oa%-69 
HG/RG METHOD 6270 04-OCr-69 
HG/RG METHOD 04-OCT-69 
HG/RG METHOD 04-OCr-69 
fC/RG METHOD 04-OCT-89 
HO/RO METHOD 04-OCT-49 
NJ/RG METHOD 04-OCT-69 
HG/RG METHOD 04-OCr-89 
HG/RG METHOD 04-OCT-69 
HG/RG METHOD 04-OCT-89 
HG/RG 70 04-OCT-69 
HG/RG METHOD 04-OCr-69 
HO/RO METHOD 04-OCT-89 
HG/RG METHOD 04-OCT-89 
HG/RG METHOD 04-OCT-69 
HG/RG 04-OCT-89 
HG/RG METHOD 04-OCT-89 
HG/RG 04-OCT-89 
HG/RG METHOD 04-OCT-69 
HG/RG 04-OCT-69 
HG/RG METHOD 04-OCT-69 
HG/RG METHOD 04-OCT-69 
HG/RG METHOD 04-OC1S-69 
HG/RG METHOD 04-OCr-69 
HG/RG METHOD 5.4 
UO/G SPECIAL 29-SEP-69 

PRESERO. BATCH 
% RECOVERT 



mUt I KCH-TSECL 
DKR ; 15-«BP-«9 

UUiWJMHUIlMi SERVICES 

11/15/89 # 

PMtMCtEK 

HXCXEL Bl' ICR 
LEM) -ramcE 
Mmmnr - PUKIMX 
SEtENZlM 
TIN n FUME 
THNUUEtM - ramnCE 
»c 
1,1.1. l-TEIRKRUnOCTHMn: 
1,1. l-ntiatunioEiBANE 
1,1,3,2-TESBKRLCSIOEIBME 
1.1. l-mCRUMOCTinilE 
l.l-OICBLSnOEIIIMn! , 
1, l-mCRbORORinUHE 
1.2. )-TlliaiU)IIOFBOFMIE 
1.1-oicmomcnMa 
1.2-OICMLOIUnnPMIE 
1,2-^ntMB'-OICIILOIIOETIRLBNE 
1,4-OIOOCMIIE 
2-aiboit»-i, 3-aunDiEHE 

ALEiUMllMU 
AOOLEIR 
AtmuummtE 
ALUL CRUIRIDC 

KHODICiat£MMnHMIB 

CMBON DliWUlDE 
CM80N TEiniKIIUaZOE 

QtmPEtHIWE 
CMLOROfOm 
dS-l, J-DXCHUWHOKNE 
KBKMMnnMR 
DICHLOIIOOTrmONOHETmilB 
EIRTb CEMilCC 

EtHnEHE DIBMHIIie 
isoBom. jkLOonoL 
miMCRrLciimutE 

nXIRL CRUJIIIBB 
MLTHIL BTHTL EETONE 
WTim. lOOlDE 
HETHTL ISCIBUTTL KETONE 
HETRTL «lBM3tStAIE 
miHIUM. CHLORIDE 
STIREHE 
TETRAfllLOIIOETIIXmB 
TOLUENE 
nwe-l, J-OICHLOBOPRDPBIB 
TRMB-l, 4~l)ICRLaiK>-2-BUTENE 

RESULT UNIT METHOD DKTE 
ANMiTZED 

1.3 MS/KQ METHOD 
30.0 MO/KG METHOD 
5500 na/KG 
14 MO/KG METHOD 
1.1 NS/KG METHOD 

< 100 N9/KG METHOD 
0.3 MS/KG 

< 1 NO/L METH-41 ll-SEP-89 
< 8.2 00/183 METHOD 02-OCT-89 
< 4.1 US/KG METHOD 02-OCP-89 
< 4.1 UO/KG METHOD 02-00-99 
< 4.1 UO/KG METHOD 02-00-99 
< 4.1 UG/RG METHOD 02-00-99 
< 4.1 OO/KO METHOD 02-00-99 
< 16 US/KG METHOD 02-00-99 
< 4.1 UG/RO 02-00-99 
< 4.1 UO/KG METHOD 02-00-99 
< 4.1 UO/KG 02-00-99 
< 4100 UO/KG METHOD 02-00-99 
< 16 UO/KG METHOD 0 02-00-99 
< 41 UO/KO 02-00-99 
< 82 UO/KG METHOD 02-00-99 
< 4100 UO/KO METHOD 02-00-99 
< 410 UO/KG METHOD 02-00-99 
< 410 UO/KO METHOD 02-00-99 
< 16 UO/KO 02-00-99 
< 4.1 UO/KO METHOD 02-00-99 
< 4.1 UO/KO METHOD 02-00-99 
< 4.1 UO/KO METHOD OlxOO-SS 
< 8.2 UO/KO METHOD 02-OCT-89 
< 4.1 UO/KG METHOD 02-OCT-89 
< 4.1 UO/KO METHOD 02-OCP-89 
< 4.1 UO/KO 02-OCT-89 
< 8.2 UO/KG 02-OCT-89 
< 4.1 UO/KG 02-OCr-89 
< 4.1 UO/KG METHOD 02-00-99 
< 16 UO/KO METHOD 02-00-99 
< 82 UO/KG 02-00-99 
< 82 UO/KG METHOD 02-00-99 
< 4.1 UO/KG METHOD 02-00-99 
< 8.2 UO/KG 0 02-00-99 
< 4100 UO/KG METHOD 02-00-99 
< 16 UO/KG METHOD 02-00-99 
< 8.2 UO/KO METHOD 02-00-99 
< 8.2 UO/KG 02-00-99 
< 82 UO/KG METHOD 02-00-99 
< 16 UO/KG METHOD 02-00-99 
< 41 UO/KG 02-00-99 
< 16 UO/KG METHOD 02-00-99 
< 8.2 UO/KG 02-00-99 
< 4.1 UO/KG 02-00-99 
< 4.1 UO/KO METHOD 02-00-99 
< 4.1 UO/KO METHOD 02-00-99 
< 4.1 UO/KO METHOD 02-00-99 
< 16 UO/KG 02-00-99 

PRESERV. BKrcn 
% RECOVERT 



eamowemL scmcss 

KU. t ECH-ntEn. 
GfOE ) IS-SEP-eS 

11/15/89 

RESULT UHIT METHOD D8TE 
MOLTZED 

PRESERV. BATCH 
* RECOVERY 

TUCHXOBOBIHYLBB < 4.1 US/KQ mmOD 8240 02-OCT-89 
TRicRLoinpuiaMmTBMn < 1.2 UO/TO METHOD 8240 02-OCT-89 
VXHIL RCEERTB < 1.2 uo/m METHOD 8240 02-OCr-89 
VXHIL OnORXOE < 8.2 w/m METHOD 8240 02-OCT-89 
EYUMESf TOTAL < 4.1 U3/KQ METHOD 8240 02-OCr-89 
TRMABSIM Wt IC? 15.0 m/ta METHOD 6010 
EUR BY XCP 14000 m/ta 

# 



HELL : BCH-mX 
OME : l5-8EP-«9 

EavnmBmL sEmoa 

11/15/S9 

pm^iorrEit 

2.4,5-* 
2,4,5^ (SIWBE) 
2,4'0 
SZL^ 
MSCMZC 
BkUlM 
BERttLnm BT ICP 
aaam 
TonkL CZAHXEE 
ooajkur 
anoMnM 
OOPTEK Wr ICP 
4,4 
4,4 
4,4 -OW 
MaEZM 
ALPBB^BW: 
BETA-WC 
CHLOBDMn; 
CeLSBraHC 
DZEZxrai 
EBDOEOIPIIII I 
ooeamJtMi xi 
moosauna SULPJOE 

AtSEHTDE 
(LZMOMIB) 

RBPEpamoB BPooaoc 
icnencmxiR 
PCB-1016 
PC8-1221 
PCB'llSZ 
PCB-1242 
PCS-124< 
PC»'12S4 
pe»-1260 

1,2,4,5-TEIMagOBOBEWEEIIE 
1,2,4-TIIIUIUMJBU4UIE 
1,2-(nBi«aw>-9-<aLoiopiioPMiE 
1,2-oiqgiowwmt 

I'^lpZCmUWIBElUEHE 
t, V^plHlTWJBUUUIE 
l,4-BB«Ria»TOAia«B 
Z, 4~OXC]Ib3llOBCMZEIIE 
l,4.4lMinnXIUXII0HE 
iHnfflHTILMIIBE 
2,3,4, S-TETMCHLWDPHEJIOL 
2,4, $-*UC8LOBOPram 
2,4, ̂ -miXLomPHEnoL 
2,4-fFiuiUJIUHUIKtL 
2,4-llimiUUIiEHOL 
2,4-iiraiiii 

RESUUr WIIT MEIHOD DUE 
AHALTZED 

< 50 va/L MEIHOO 8150 04-OCT-09 
< so va/L MBtHOD 8150 04-OCT-09 
< 50 W/L 04-OCT-89 
< 0.01 MS/T. METHOD 6010 
0.000 HS/t METOHD 7060 

< 0.03 HO/L METHOD 6010 
< 0.001 MO/L METHOD 6010 
< 0.01 MO/L METHOD 6010 
< 0.01 W/L METHOD 9010 
< 0.02 MO/L MEIHOD 6010 
< 0.01 MO/L METHOD 6010 
0.19 MO/L METHOD 6010 

< 2.0 UO/L 03-OCT-89 
< 2.0 va/L 03-OC1S-09 
< 2.0 UO/L 03-OCT-89 
< 1.0 UO/L 03-OCr-89 
< 1.0 UO/L 03-OCT-89 
< 1.0 UO/L 03-OCT-89 
< 10 UO/L 03-OCT-89 
< 1.0 UO/L 03-OCr-89 
< 2.0 UO/L 03-OCr-09 
< 1.0 UO/L 03-OCT-89 
< 2.0 va/L 03-OCr-89 
< 2.0 va/L 03-OCT-89 
< 2.0 UO/L 03-ocr-89 
< 2.0 UO/L 03-OCT-89 
< 1.0 UO/L 03-OCr-89 
< 1.0 UO/L 03-OCr-89 
< 1.0 va/L 03-OCT-09 
< 10 va/L 03-OCT-09 
< 10 va/L 03-OCr-89 
< 10 va/L 03-OCT-09 
< 10 va/L 03-OCr-89 
< 10 va/L 03-ocr-09 
< 10 UO/L 03-OCP-09 
< 10 UO/L 03-OCF-89 
< 10 UO/L 03-OCT-89 
< 20 va/L 03-OCr-09 
< 40 va/L 04-OCr-89 
< 20 va/L METHOD 8270 04-OCT-89 
< 100 va/L 04-OCT-89 
< 20 va/L METHOD 8270 04-OCI-89 
< 100 va/L METHOD 8270 04-OCT-89 
< 20 va/L METHOD 8270 04-OCT-89 
< 40 va/L METHOD 8270 04-OCT-89 
< 100 va/L MEIHOD 8270 04-OCT-89 
< 20 UO/L MEIHOD 8270 04-OCr-89 
< 400 uoA METHOD 8270 04-OCT-89 
< 100 UO/L 04-OCT-89 
< 40 UGA 04-OCr-89 
< 20 uoA MEIHOD 8270 04-OCT-09 
< 20 uoA METHOD 8270 04-OCT-89 
< 20 UOA METHOD 8270 04-OCT-09 
< 20 uoA METHOD 8270 04-OCT-89 
< 100 va/L 04-OCT-89 

PRESERV. BATCH 
% REOUVEKZ 



mu. i eoi-mx 
MTE t l5-8Ef-t9 

mviiumuiuAL SERVICES 
11/15/89 

rARMBTER RESULT UHIT METHOD DATE rARMBTER 
ANALTZED 

2, l-OHIITROTOUJEHE < 20 UG/L METHOD S270 04-OC»9 
l.S-OICRLOROFREaOL < 100 ua/L METHOD 8270 04-OCr-89 
2 r S-DIMIIWIWLUEHE < 20 ua/L METHOD 8270 04-OCT-89 
2-ACEmAHZnOFtUDREIB < 40 00/L METHOD 8270 04-ocr-89 
2-CIILOitQHMniIHMJBIIE < 20 ua/L METHOD 8270 04-OCT-89 
2-aiU)i»FHEmL < 20 ua/L METHOD 8270 04-OCT-89 
2~ICTHn« BEHEEHmiHE < 40 ua/L METHOD 8270 04-OCT-89 
2-«tHn. PRIRIDIRE < 100 aa/L METHOD 8270 04-OCT-89 
2-iiEiiiYuamiinLEiiE < 20 ua/L METHOD 8270 04-ocr-e9 
2-WlWiUHlllUL < 20 ua/L METHOD 8270 04-001-89 
2-inPIIIIIILM1IRE < 100 ua/L METHOD 8270 04-OCT-89 
2-lirmOMRLIRE < 100 ua/L METHOD 8270 04-00^-89 
2-IIXTROmEHOL < 20 ua/L METHOD 8270 04-OCT-89 
3,3 -OXCHUnOflERSXOIRE < 40 ua/L METHOD 8270 04-OCT>-89 
3,3-OlHEHtnjEWElDIIIE < 40 ua/L METHOD 8270 04-OCT-89 
3-MnRrLCIiOLMfniREIR < 40 ua/L 04-OCT-89 
3-IIElWIUHMUL < 20 ua/L METHOD 8270 04-ocr-89 
3-IIITIIONat.IIIE < 100 ua/L METHOD 8270 04-OCT-89 
4, s-oitimo-o-cnuoL < 100 ua/L METHOD 8270 04-CCT-S9 
l-MUIIOBXfHERn. < 40 ua/L METHOD 8270 04-OCr-89 
4-BliaH9f1IEBn>-VRERnjRRER < 20 ua/L METHOD 8270 04-OCT-89 
4-CllLalO-3-MEI1irLFIlEHOL < 40 ua/L METHOD 8270 04-OCT-89 
4-aiL0W»HZUIIE < 40 ua/L METHOD 8270 04-OCr-89 

< 20 ua/L METHOD 8270 04-OCT-89 
4-IBTHnraENOL < 20 ua/L METHOD 8270 04-OCT-89 
4-«XTII0MIZLXia < 100 ua/L METHOD 8270 04-OCT-89 
MumnwnwL < 100 ua/L METHOD 8270 04-OCr-89 
-mtMuuuuKmwE I-OKZCB < 100 ua/L METHOD 8270 04-OCT-S9 

SHOTao-o^nunDiiiE < 40 ua/L METHOD 8270 04-OCB-89 
7,12-BDBninmzCAIMRRRK9IE < 40 ua/L METHOD 8270 04::QCr-89 
A,J^41tBIBIUIIEIIElUllMliRE < 100 ua/L 04-0^9 
ACERkHtREME < 20 ua/L METHOD 8270 04-OCT-89 
ACERAPIRHnaiB < 20 ua/L METHOD 8270 04-OCr-89 
ALATUIWEIMIE < 100 ua/L METHOD 8270 04-ocr-89 
AHILHIB < 100 ua/L METHOD 8270 04-OCT-89 
AmmwcBiE < 20 ua/L METHOD 8270 04-OCT-89 
ARAHRE < 200 ua/L 04-OCF-89 
BEiao(A)AlRRRAam! < 20 ua/L METHOD 8270 04-OCr-89 
BEinO(A)mEME < 20 ua/L 04-OCT-89 
aERZO(B)rUII»AmHEME < 20 ua/L 04-OCr-89 
BEHEOta.R.DPERILERE < 20 ua/L METHOD 8270 04-OCr-89 
BEino(R)rUnRAIRHEHB < 20 ua/L METHOD 8270 04-OCT-89 
BMAll. ALOOaoi. < 40 ua/L METHOD 8270 04-OCT-89 
BXS(2-CIILOilORNa«T)MEmilE < 20 ua/L METHOD 8270 04-OCr-89 
BXS(2-CRb0inElRXLIEIHER < 20 ua/L METHOD 8270 04-OCT-89 
BIS (2-CHIARDIBOPIOPn.) ETHER < 20 ua/L METHOD 8270 04-OCr-89 
BIS (2-ETKniiEXTL) miHAXAXE < 20 ua/L METHOD 8270 04-OCT-89 
BOTTLBEHSTLPHIHALAR < 20 ua/L METHOD 8270 04-OCT-89 
CHURBOBIUXE < 100 ua/L METHOD 8270 Q4-OCr-89 
(JUUSEIB < 20 ua/L METHOD 8270 04-OCT-89 
DI-H-Blfm. FRIHALAR < 20 ua/L METHOD 8270 04-ocr-89 
M-W-OCmPHTHALAIB < 20 ua/L METHOD 8270 04-OCT^9 
OIALAXE < 40 ua/L METHOD 8270 04-OCl<-89 
DIBEHBO<A,H)AliniRACEmS < 20 ua/L METHOD 8270 04-OCr-89 
DIBanOFURAH < 20 ua/L 04-OCI<-89 

mSERV. BUCH 
% RECOVERT 



mix. t Kcn-rBUc 
MR i 15-SBV-49 

uivummriAt. SEKVICES 

11/15/89 

PARWonrtK 

DXETRILmniMAR 
DmRIKMR 
DDBTinruiinnsMixiiE 
DIMElHnj>RTinUR 
DINOSn 
OXPREIRUiNim 
OISUIPOTCHC 
EiHTL mmcnuR 
ETHXL HR HMESULFaOR 
PMfpmiR 
nUOMIRHEIR 
nJUOREHE 
HEXMMLOIIOBaaaK 

HC3CAQIL0R0CT11MIE 
REXKHIiOAOFHSME 

iRoen (1,2,3-cs) raum 
isontiM 
xsomoiiaHB 
XSOSAPIOLE 

NEIMFmLEm 
mTRTL mnUMESUfUIIATE 
miHiL PAHUOHXCH 
<MniKISO-DX-»-PIIDPTXJIMIME 
MOTKSOIDX-ll-BVrrLMIXIlE 

(MRRMOIDXtlllXLMIXIIE 
•HnriBsoiDXPREnxMaiiE (i) 
R-MXTMSOMRRnrniXLMIXIIE 

0,0,0-TKXIEIRTLPIIOSPHOROIHXQUE 
P-<DXMBIirrLMfXIIO)AZOBBaEm 
PMUOHXCIf 
PEIin^CHLOmBUHLHE 
PBimCHLOnDEIItMIE 
PEmKCHLOHIJIIlTIIUBElPEm 
puiAm/niopiiBiioL 

fllBIIMTlllKlLML 
PHEHUL 
PHORAR 
pmnnDC 
PTREME 
PtXXDXRE 
SAPKOLE 
80IXORPP 
RXOHAZXR 
SOirXSE 

RESULT OBIT DAR 
AKALRED 

< 20 00/L 04-OCT^9 
< 100 US/L METHOD 8270 04-OCr-89 
< 100 UQ/L 04-OCr-89 
< 20 00/L METHOD 8270 04-OCT-89 
< 100 OO/L METHOD 8270 04-OCT-89 
< 20 03/L 04-OCT-89 
< 100 UO/L METHOD 8270 04-OCX-89 
< 100 UO/L 04-OCr-89 
< 100 OO/L METHOD 8270 04-OCT-89 
< 100 00/L METHOD 8270 04-OCT-89 
< 20 OO/L 04-OCF-89 
< 20 OO/L METHOD 8270 04-OCT-89 
< 20 UO/L METHOD 8270 04-OCT-89 
< 20 UO/L METHOD 8270 04-OCT-89 
< 20 OO/L METHOD 8270 04-OCr-89 
< 20 OO/L METHOD 8270 04-OCT-89 
< 400 OO/L METHOD 8270 04-OCT-89 
< 200 OO/L METHOD 8270 04-OCT-89 
< 20 OO/L METHOD 8270 04-OCr-89 
< 40 OO/L METHOD 8270 04-OCT-89 
< 20 OO/L METHOD 8270 04-OCT-89 
< 40 UO/L METHOD 8270 04-OCr-89 
< 100 OO/L METHOD 8270 04-OCI-89 
< 400 OO/L METHOD 8270 04-OCT-89 
< 100 OO/L METHOD 8270 04-OCr-89 
< 40 OO/L METHOD 8270 04-oq^9 
< 20 OO/L 04-Ocr-89 
< 40 OO/L METHOD 8270 e4-0CT-89 
< 100 OO/L METHOD 8270 04-OCr-«9 
< 20 OO/L 04-OCT-89 
< 100 OO/L 04-OCT>-89 
< 40 UO/L 04-OCT-89 
< 40 OO/L 04-ccr-89 
< 100 OO/L METHOD 8270 04-OCr-89 
< 20 UO/L METHOD 8270 04-OCT-89 
< 20 OO/L METHOD 8270 04-OCM9 
< 40 OO/L METHOD 8270 04-OCT-89 
< 100 OO/L METHOD 8270 04-OCT-a9 
< 40 OO/L METHOD 8270 04-OCT-89 
< 40 OO/L METHOD 8270 04-OCT-89 
< 40 OO/L METHOD 8270 04-OCT-89 
< 40 OO/L METHOD 8270 04-OCT-89 
< 100 OO/L METHOD 8270 04-OCT-89 
< 40 OO/L METHOD 8270 04-OCr-89 
< 20 OO/L METHOD 8270 04-OCr-89 
< 20 OO/L METHOD 8270 04-OCT-89 
< 100 OO/L METHOD 8270 04-OCT^9 
< 40 OOA METHOD 8270 04-OCT-89 
< 20 OO/L METHOD 8270 04-OCr-89 
< 40 OO/L METHOD 8270 04-OCT-89 
< 40 OO/L METHOD 8270 04-OCT-89 
< 40 OO/L METHOD 8270 04-OCI-89 
< 40 OO/L METHOD 8270 04-OCT-89 
< 0.1 H3/L METHOD 375.4 
< 0.0002 NO/L METHOD 7470 

PRESESV. BATCH 
% RECOVERT 



>KU. > CO-nLK 
DKR t 15-SEP-«9 

SNvutowoafni. nmcEs 
ll/is/t9 

PARAKBTBI BBSULT UNIT HEINOD DAZE 
AHAUrZED 

RICXBL BT tCP < 0.03 HS/t METHOD 6010 
LBAD -ramcB 0.007 m/u METHOD 7420 
AirriKXR - nmocE < 0.003 m/t. METHOD 7040 
SEUMIW < 0.005 m/u METHOD 7740 
TIH BT PLAMB < 1 m/L METHOD 7070 
niALuuK - rumACB < 0.001 m/u 
1.1,1, S-TETBAOILOilDETHAlB < 10 UG/T. METHOD 6240 29-SEP-69 
1,1, l-TBlCRLOnoCTHAME < 5.0 UO/L METHOD 6240 29-SEP-69 
1,1,2,2'TRRAanMDRinilB < 5.0 W3/I. 29-SBP-69 
1,1, 2^T»CllbOMC)CIHAin < 5.0 va/i 29-SEP-69 
I.t-OXCHXMORRAME < 5.0 tn/L METHOD 6240 29-SXP-69 
1,1-BICHLUIIUElHILBIE < 5.0 m/i METHOD 6240 29-BEF-69 
i,2.i->aaaa£mHopm . < 20 va/L METHOD 6240 29-SEF-69 
i.2-oiaajcmaBam < 5.0 va/u METHOD 6240 29-SEP-69 
1,2-oxcmaitopiopMiB < 5.0 UO/L METHOD 6240 29-SEP-69 
1,2-TllAIB-OICnLGflOBTIRLEiaS < 5.0 va/v METHOD 6240 29-SEF-69 
1,4-OIOfAm < 5000 va/L METHOD 6240 29-SEP-69 
2-CHbOW>-l, 3-BUEADIEHB < 20 va/L METHOD 6240 29-SEP-69 
2-mMnin < 50 OO/I. METHOD 6240 29-SEP-69 
ACStONE < 100 W/L METHOD 6240 29-SEP-69 
ACETOHiniXU < 5000 UO/L METHOD 6240 29-SEP-69 
ACBOLBXM < 500 OO/t. METHOD 6240 29-SEP-69 
AoarLOHXTiau < 500 UQ/L METHOD 6240 29-SEP-69 
ALLR. aUKtUt < 20 OO/L METHOD 6240 29-SEP-69 
BEMXBMB < 5.0 W/L METHOD 6240 29-SEP-69 
BRONOOICRLamMETHAME < 5.0 U9/L METHOD 6240 29-SEP-69 
"WOHOreBH < 5.0 US/X. METHOD 6240 29-SEP-69 

ABBQH DIBULTIDB < 10 W/L METHOD 6240 29-SEP-69 
CMaOM TBIXAaaAKZEe < 5.0 W/L METHOD 6240 29-SEP-69 
aa/MuBUAUu < 5.0 W/L METHOD 6240 29-SEP-a9 
CHLOhOOZBBCIIQHETRAlfE < 5.0 W/L METHOD 6240 29-SEP-69 
OOflllOCTRAMB < 10 W/L METHOD 6240 29-9EP-69 
asxaonm < 5.0 WA METHOD 6240 29-SEP^9 
CZS-l. 3-0ICRU»0P!O!>BIE < 5.0 WA METHOD 6240 29-SE^-69 
DtBMOnaHEIHAHB < 20 WA METHOD 6240 29-SEP-69 
DxeRLoinDxnuamnEiRAHB < 100 WA METHOD 6240 29-SEP-69 
EIRIl CTARIDB < 100 WA METHOD 6240 29-SEP-69 
HHTLBUHBHB < 5.0 WA METHOD 6240 29-SEP-69 
KmXiaiB DIBROHIDe < 10 WA METHOD 6240 29-SEF-69 
IBOBUTXL AXANIOL < 5000 WA METHOD 6240 29-SEP-69 
WIRAantLOHmXLB < 20 WA METHOD 6240 29-SEP-69 
HRHXL BMKIOB < 10 WA METHOD 6240 29-SEP-69 
fBimn. atumxtm < 10 WA METHOD 6240 29-SEP-69 
fSlHRi BTBTL KBTOMC < 100 WA METHOD 6240 29-BEP-69 
fSlHTL ZODIOC < 20 WA METHOD 6240 29-«E^-69 
HEimn. ISOBUTTL XSTOHE < 50 WA METHOD 6240 29-SEP-69 
MRRTL HEniACRTtATE < 20 WA METHOD 6240 29-SBP-69 
HtlHimit CHLORIDS < 10 WA METHOD 6240 29-SEP-69 
STTHQIE < 5.0 WA METHOD 6240 29-BEP-69 

< 5.0 WA METHOD 6240 29-SKP-69 
rowaa < 5.0 WA METHOD 6240 29-SEP-69 
TBARS-l, i-WOmjKUtWPtllB < 5.0 WA METHOD 6240 29-SEP-69 
ntARS-l, 4-l>ICHt0R>-2-BUTan < 20 WA METHOD 6240 29-SEP-69 
TBICBLUIIueUKUHB < 5.0 WA METHOD 6240 29-SEP-69 
lUCHbOROPIJUOMHEniAHE < 10 WA METHOD 6240 39-SEP-69 

mssnr. BATCH 
BECnVERT 



BnmiOIKIRMi SERVXCSS 

MEZX 
DMC 

xcs-nu 
15-SEV-*9 

11/1S/S9 

rJWMBTISt usma war METHOD CAXE PRESERO. BMCH 
MKUrZED t RECDOERT 

VUIIL MSXMt < 10 tja/ts tBTHOD 0340 29-5EF-49 
VUUL onxxxoB < 10 va/L METHOD 1240 39-SEP-09 
XXIXNESt TOIM) < s.o V9/L METHOD 0340 39-SEP-09 
VMOBIOn R XC9 < 0.02 m/u 
IZBC R ZCP 0.03 m/L METHOD 6010 



CID 

^ 2 soil samples, ECH-SWAMP and ECH 
TREEL, collected In this area 

LEGEND 

O Approximate Soil Sample Location 

VN J 
0 700 

Note: Approximate sample locations Identified by O.J. Meyer/DuPont on October, 1997 

1989 Soil Quollty Data 
Collected for IDEM 

DuPont East Chicago Current Conditions Report 
CH2MHILL 

E142e37.EC.CC SoKOual. Data 10-15-97111 
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PHYSICAL AND ENVIRONMENTAL QUALITY CONDITIONS: ENVIRONMENTAL QUALITY INFORMATION 

Phase II Quality Assurance Project Plan 
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Engineers 
Planners 
Economists 
Scientists 

June 4, 1990 

CHI28770.A0 

Mr. O. J. Meyer 
E.I. DuPont de Nemours & Company 
Chemicals and Pigments 
5215 Kennedy Avenue 
East Chicago, Indiana 46312 

Dear Mr. Meyer: 

Subject: Final QAPP for Groundwater and Surface Water Quality 
Limited Investigation 

DuPont, East Chicago Facility 

Enclosed please find two copies of the Groundwater and Surface Water Limited 
Investigation QAPP. Additional copies will be available to you upon request. We 
have incorporated your review comments into this final document. Feel free to call 
us with any questions you may have. 

Sincerely, 

CH2M HILL 

c, 
Cynthia L. W. Cruciani 
Assistant Project Manager 

ph/GLT976/055.51 
Enclosures 
cc: E. F. Hartstein/DuPont 

Pixie Newman/CHI 

CH2MHILL Milwaukee Office 310 Wesf Wisconsin Avenue. Suite 700 414.272.2426 
P.O. Box 2090, Milwaukee, Wisconsin 53201 
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APPROVAL SIGNATURES 

The undersigned have read and agree with the guidelines and procedures set forth in 
this document. This Quality Assurance Project Plan (QAPP) will be implemented by 
the CH2M HILL Project Team as part of the limited investigation and engineering 
evaluation at the DuPont East Chicago Plant. 

PREPARED BY: 
Cynthia Cruciani Date 
Hydrogeologist, CH2M HILL 

APPROVED BY: 
Pixie A.B. Newman Date 
Project Manager, CH2M HILL 

APPROVED BY: 
O. J. Meyer Date 
Chemicals and Pigments, DuPont 

GLT925/036.51 
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Section 1 
INTRODUCTION 

E.I. DuPont de Nemours and Co., Inc. (DuPont), has made a corporate commitment 
to assess the quality of groundwater at all of its operating facilities worldwide and to 
take steps to correct situations where groundwater has either become or threatens to 
become contaminated as a result of past or present manufacturing and/or waste 
management practices. 

DuPont is taking a phased approach to this endeavor. The first phase of the 
groundwater assessment involved reviewing plant records to identify past and present 
manufacturing operations and/or waste management practices which may have caused 
groundwater contamination. Available data of local and regional geolo^, 
groundwater quality, and use were also reviewed. From this review, a list of waste 
management units (WMUs) was developed. WMUs were evaluated against nine 
criteria and subsequently assigned a relative risk category. WMUs were prioritized 
and recommendations were then made for further evaluation. 

The Phase I groundwater assessment for the East Chicago Plant was conducted by 
searching existing plant records and published literature, and interviewing plant 
personnel. CH2M HILL identified 36 known or suspected WMUs on the plant 
property. The results are presented in a report dated February 1990. 

Because of the high or uncertain mobility of several of the waste constituents, 
uncertainty regarding WMU locations, sensitivity of the hydraulic setting, and the lack 
of groundwater monitoring at the site, the majority of the WMUs were assigned to 
the high or moderate risk category. Because of the risk of contamination ft"om the 
site, DuPont has decided that a plant-scale groundwater/surface water monitoring 
program will be implemented. In addition, site-specific monitoring at some of the 
WMUs will be conducted. This Quality Assurance Project Plan (QAPP) addresses 
environmental sampling and analytical protocols that will be followed during the 
course of the work. 

PROJECT OBJECTIVES 

The objectives of the investigation are: 

• Determine whether past waste management practices at the facility 
have resulted in groundwater contamination that is migrating offsite 

• Qualitatively determine whether these chemicals threaten human health 
and the environment 

• Refine understanding of local hydrology and hydrogeology 

• Assess potential contribution of groundwater discharge to water quality 
of the Grand Calumet River 
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• Determine extent of contamination in close proximity to WMU 2 
(Rubble Area) and WMU 24 (Zinc Chloride Milling Area). 

BACKGROUND 

SITE DESCRIPTION 

The East Chicago plant, located in the northwestern comer of Indiana (Figure 1-1) 
began production in 1893. Over its lifetime, the facility has produced sulfuric acid, 
zinc chloride, insecticide, chlorofluorocarbon compounds, trisodium phosphate, 
sodium silicate, colloidal silica, hydrochloric acid, nitric acid, and many other products. 
Coal, PCBs, and petroleum products have also been used and/or stored at the East 
Chicago plant. A more detailed description of each of the plant production processes 
is provided in the Phase I Groundwater Assessment (CH2M HILL, 1990). 

Wastes, raw materials, support materials, and products are known or thought to have 
been buried or stored in approximately 36 WMUs (Figure 1-2). A detailed 
description of the materials stored or disposed of in the WMUs can be found in the 
Phase I Groundwater Assessment. Although the raw materials, support materials, 
and products are not wastes, their presence constitutes a potential for groundwater 
contamination. Therefore, they are called "wastes" for consistency. 

The site is located on the north bank of the Grand Calumet River in the center of the 
Grand Calumet River/Indiana Harbor Canal drainage basin. Low areas adjacent to 
the river are frequently flooded (Hartke, et al., 1975). Water quality of the river is 
poor because of shallow depth and heavy contaminant loadings due to industry. 

From ground surface the geology at the site consists of: 

• Calumet Sand, approximately 40 feet thick 
• Clay, approximately 80 feet thick 
• Silurian, Ordovician, and Cambrian sedimentary rocks, > 1,000 feet 

thick 

Tlie groundwater table occurs from 0 to 8 feet below ground surface at the site. 
Much of the surface area, particularly the eastern two-fifths of the site, is mature 
beach dune and swale topography with groundwater near the land surface in the 
swale areas. The Calumet Sand is the uppermost aquifer at the site and is considered 
to be important for water supply in the area. From the limited data for the site, the 
potential groundwater flow direction is from north to south. The discharge area is 
believed to be the Grand Calumet River. No water supply wells are located between 
the WMUs and the Grand Calumet River. 

PROJECT DESCRIPTION 

CH2M HILL will gather additional data necessary to determine whether past waste 
management practices have resulted in groundwater contamination that has migrated 
offsite and, if so, whether these chemicals threaten human health and the 
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environment. In addition, this study will be used to guide future facility-wide and 
WMU-specific investigation and possible remediation. 

PURPOSE 

This Quality Assurance Project Plan (QAPP) details the procedures to be followed 
over the course of the field investigation and serves as the quality assurance and 
quality control (QA/QC) outline for the project data. The QAPP is prepared to 
address analytical work performed by DuPont's designated laboratory and the field 
work performed by CH2M HILL. The following elements included in this plan are 
consistent with U.S. EPA guidance. 

Project Description 
Project Organization and Responsibility 
Quality Assurance Objectives for Data Measurement 
Sampling Procedures 
Sample Handling, Documentation, Custody, Shipping 
Calibration Procedures and Maintenance Frequency 
Analytical Procedures 
Data Management and Reporting 
Quality Control Checks 
Performance and System Audits 
Preventative Maintenance 
Data Measurement Assessment Procedures 
Corrective Action 
Quality Assurance Reporting 

GLT976/058.51 
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Section 2 
PROJECT ORGANIZATION AND RESPONSIBILITY 

Pixie Newman is the Project Manager for this project. Ms. Newman is a Senior 
Hydrogeologist and Project Manager in CH2M HILL's Chicago office. She has more 
than 7 years experience in designing, implementing, and managing hydrogeologic 
investigations and groundwater sampling projects. Ms. Newman will serve as the 
principal point of contact with DuPont and will be responsible for maintaining project 
quality and controlling the budget and schedule. 

The Assistant Project Manager for this project is Cynthia Cruciani. Ms. Cruciani is 
the Principal Hydrogeologist who will be responsible for preparing the project 
operations plans and for conducting and coordinating the field effort. Ms. Cruciani 
has extensive field experience and has written many investigative reports. 

The Field Team Leader for the project is Mary Dwyer. As Field Team Leader, 
Ms. Dwyer will be responsible for coordinating activities with subcontractors and 
assuring the availability and maintenance of all sampling equipment and materials. 
She will also supervise the completion of field notebooks. 

The Project Consultants will provide technical review of the work performed by the 
project team to ensure the work's technical quality. The Project Consultant/Senior 
Review Team were selected based on their experience in projects of this nature and 
technical expertise in the response technologies likely to be considered. Fox Drilling 
will provide drilling and related field services. NET Midwest Inc., will provide 
analytical services. 

GLT976/059.51 
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Section 3 
QUALITY ASSURANCE OBJECTIVES 

FOR DATA MEASUREMENT 

Quality assurance objectives for data measurement are usually expressed in terms of 
precision, accuracy, completeness, representativeness, and comparability. Definitions 
and application of these characteristics are presented below. QC measurements to 
quantify precision, accuracy, and completeness and ensure representativeness and 
completeness are described in the field sampling and laboratory analysis sections. 

PRECISION 

Precision is the measure of mutual agreement among individual measurements of the 
same property, usually under prescribed similar conditions. Precision is best 
expressed in terms of the standard deviation (measure of the variability of a group of 
measurements compared to an average value). Various measures of precision exist 
depending upon the "prescribed similar conditions." The specific criteria of precision 
for each major measurement parameter are detailed within their individual analytical 
test methodology. Duplicates will be collected and analyzed for both the onsite and 
offsite laboratories as a means to assess sampling and analytical reproducibility and as 
a measure of precision of the data collection activity. 

ACCURACY 

Accuracy is a measure of the bias in a system. It is the degree of agreement of a 
measurement (or an average of measurements of the same thing), X, with an 
accepted reference or true value, T, usually expressed as the difference between the 
two values, (X-T), or the difference as a percentage of the reference or true value, 
100 (X-T)/r, and sometimes expressed as a ratio, (X/T). The specific criteria of 
accuracy for each measurement parameter are detailed within specific laboratory 
analytical test methods. 

Blank samples will provide checks for procedural contamination and ambient 
conditions at the site, and will be used to assess the accuracy of sample collection and 
laboratory analyses. One per 10 blanks or 1 blank per daily batch, whichever is more 
frequent, will be collected for samples being analyzed at both the onsite and offsite 
laboratories. 

COMPLETENESS 

Completeness is the measure of the amount of valid data obtained from the collection 
and measurement system compared with the amount of data expected under normal 
circumstances. Thus, completeness is defined as the percentage of measurements 
made that are judged to be valid measurements. 
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REPRESENTATIVENESS 

Representativeness expresses the degree to which sample data accurately and 
precisely represent a characteristic of a population, parameter variation at a sampling 
point, or an environmental condition. As part of the routine sampling program, blind 
replicate samples will be collected and used as a means to assess field 
representativeness. One replicate sample per 10 will be collected for samples being 
analyzed at both the onsite and offsite laboratories. By definition, replicate samples 
should be representative of a given point in space and time. 

The objective of representativeness is to assess whether the information obtained 
during the investigation accurately represents the actual site conditions. The sampling 
network was designed to provide data representative of site conditions. All field 
sampling activities will be performed following the standards outlined in Section 4. 

COMPARABILITY 

Comparability expresses the confidence with which one data set can be compared to 
another. The samples will be comparable, if the same unit is sampled and analyzed, 
and if the units of measurement are the same. The use of the standard sampling 
procedures and recognized field techniques for sampling should make the resulting 
data comparable to other measurements on similar samples under similar sampling 
conditions. 

FIELD MEASUREMENT QUALITY ASSURANCE 

Procedures or operator's manuals used in field measurement, calibration, and 
maintenance are given in Appendix A. Air monitoring for health and safety will be 
done using an organic vapor photoionization detector and an explosimeter. In 
addition, field monitoring to define the magnitude and extent of contamination and 
provide parameters necessary for remedial design will also be collected. All 
calibrations, measurements, and maintenance performed on field instruments should 
be recorded in field notebooks. 

The HNu photoionization detector will be calibrated with a standard calibration gas a 
minimum of once each day. The pH meters will also be calibrated daily with 
standard solutions as outlined in Appendix A. With calibration, accuracy of the field 
measurements is checked. Precision is measured by taking replicate measiirements of 
the calibration standards. To achieve completeness, field measurements will be 
repeated after recalibration or by using another instrument if invalid measurements 
are obtained. Representativeness and comparability of field measurements is 
achieved by the use of standard techniques to analyze samples. 

LABORATORY ANALYSIS QUALITY ASSURANCE 

The general quality assurance objective is to provide data of acceptable and 
documented quality. Table 3-1 presents the target quantitation limits (MDLs) for 
VOC analyses per the U.S. EPA's Contract Laboratory Program. These target 
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Table 3-1 
TARGET QUANTITATION LIMITS 

Quantitation Limits* 

Volatiles CAS Number 
Low Soil/Sediment" 

(lig/1) 
Water 
(Hg/kg) 

1. Chloromethane 74-87-3 To 10 
2. Bromomethane 74-83-9 10 10 
3. Vinyl Chloride 75-01-4 10 10 
4. Chloroethane 75-00-2 10 10 
5. Methylene Chloride 75-09-2 5 5 

6. Acetone 67-64-1 10 10 
7. Carbon Disulfide 75-15-0 5 5 
8. 1,1-Dichloroethene 75-35-4 5 5 
9. 1,1-Dichloroethane 75-34-3 5 5 

10. 1,2-Dichloroethene (total) 540-59-0 5 5 

11. Chloroform 67-66-3 5 5 
12. 1,2-Dichloroethane 107-06-2 5 5 
13. 2-Butanone 78-93-3 10 10 
14. 1,1,1-Trichloroethane 71-55-6 5 5 
15. Carbon Tetrachloride 56-23-5 5 5 

16. Vinyl Acetate 108-05^ 10 10 
17. Bromodichloromethane 75-27-4 5 5 
18. 1,2-Dichloropropane 78-87-5 5 5 
19. cis- 13-Dichloropropene 10061-01-5 5 5 
20. Trichloroethene 79-01-6 5 5 

21. Dibromochloromethane 124-48-1 5 5 
72. 1,1,2-Trichloroethane 79-00-5 5 5 
23. ^nzene 71-43-2 5 5 
24. trans- 13-Dichloropropene 10061-02-6 5 5 
25. Bromoform 75-25-2 5 5 

26. 4-Methyl-2-pentanone 108-10-1 10 10 
27. 2-Hexanone 591-78-6 10 10 
28. Tetrachloroethene 127-184 5 5 
29. Toluene 108-88-3 5 5 
30. 1,1,2,2-Tetrachloroethane 79-34-5 5 5 

31. Chlorobenzene 108-90-7 5 5 
32. Ethylbenzene 100-41-4 5 5 
.33. Styrene 100-42-5 5 5 
34. Xylenes (total) 1330-20-7 5 5 
35. Tetrahydrofuran 10 10 

Note: Specific quantitation limits are highly matrix and sample dependent The quantitation limits 
listed herein are provided for guidance and may not always be achievable in all samples. 

* Quantitation limits listed for soil/sediment are based on wet weight. The quantitation limits 
calculated by the laboratory for soiVsediment, calculated on dry weight basis as required by the 
contract, will be higher. 
Medium Soil/Sediment target quantitation limits for Volatile TCL Compounds are 125 times the 
individual Low SoiiySediment quantitation limits. 
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quantitation limits will be used for the DuPont field investigation and engineering 
evaluation. 

Biecause of the large number of organic parameters and potential matrixes, it is 
difficult to develop precision and accuracy objectives and control limits for every 
organic parameter in every matrix. Therefore, it is necessary to extrapolate this 
information from a more limited set of compounds. This is typically done with 1) 
surrogate spike compounds that are added to every sample before extraction and 
analysis, and 2) matrix spike and matrix spike duplicate compounds that are added to 
selected samples before extraction and analysis. Although the surrogate and matrix 
spike analyses do not provide statistically valid statements about precision and 
accuracy for every compound in a sample, they do give the data reviewer enough 
information to make qualitative judgments about precision and accuracy on a sample-
by-sample basis. The recoveries of the surrogate and matrix spike compounds can 
ailso be used to accept or reject data. The recoveries of the surrogate are also used 
as a criterion to reanalyze the sample or series of samples. 

The matrix spiked sample analysis is designated to provide information about the 
effect of the sample matrix on the digestion and measurement methodology. The 
spike is added before any extraction or sample preparation steps. At least one spiked 
sample and one duplicate spiked sample analysis will be performed for each batch of 
samples or for each 20 samples received, whichever is more frequent. The individual 
component percent recoveries (%R) will be calculated and reported. 

Data completeness can be quantified during data assessment. The laboratories are 
e:iq)ected to provide data meeting QC acceptance criteria for 90 percent or more of 
the requested determinations. For completeness, it is expected that the procedures 
proposed for chemical characterization of the samples collected will provide data 
meeting QC acceptance criteria for all samples tested. 

Representativeness is to assess the degree to which the data represent actual site 
conditions. Standard sampling techniques and the design of a sampling network were 
used to provide data representativeness of site conditions. Standard techniques to 
analyze representative samples are used to provide comparable data. Anal^ical 
methods to be used by the laboratory are specified in the laboratory's QAPP 
(Appendix B). 

i^malytical data quality and method performance will be monitored by the use of study 
blanks, laboratory blanks, and matrix spike and matrix spike duplicate analyses. As 
data are generated, they will be reviewed for compliance with the quality assurance 
objectives and control charts developed. Data that fall outside of the quality control 
limits will be investigated and corrective actions taken. 

GLT976/060.51 
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Section 4 
SAMPLING PROCEDURES 

CH2M HILL will install groundwater monitoring wells for the collection of 
groundwater samples and potentiometric surface data. CH2M HILL will conduct 
sampling of groundwater and surface water to assess the impact of the site on the 
loca environmental quality. Surface water samples will be collected at several points 
upstream, downstream, and adjacent to the DuPont East Chicago facility. In addition, 
four staff gages will be installed for the collection of surface water elevations at and 
near the site to evaluate the interaction of groundwater and surface water and to 
verify groundwater and surface water flow direction. The approximate locations of 
the staff gages are shown in Figure 1-1. 

HEALTH AND SAFETY REQUIREMENTS 

Work at the East Chicago facility will be conducted in accordance with the Health 
and Safety Plan. Work will be conducted in Level D or C personal health and safety 
protection. 

All necessary health and safety equipment will be readily available at the site at all 
times and be in conformance with the site Health and Safety Plan. All work will 
cease whenever health and safety requirements are not followed or if environmental 
conditions deteriorate to work cessation levels indicated in the site Health and Safety 
Plan. 

FRE-FIELD WORK AdWITIES 

Before field work begins, the following tasks will be performed: 

• The desi^ated lab coordinators will be notified as soon as possible 
(10 working days) before samples will be collected so the coordinator 
can secure laboratory space and ship sample containers. (All 
anticipated samples, including trip blanks, duplicates, replicates, and 
equipment blanks, will be accounted for). 

• The DuPont Project Manager will be notified of the upcoming sampling 
event at least 2 weeks (10 working days) before field work begins. 

• Required equipment and supplies will be assembled 3 working days 
before the event. Some of the supplies will be purchased on the day of 
sampling or immediately before. 

• All sampling and support equipment will be checked to be sure it is in 
good working order before going to the field. Equipment will be 
selected no more than 5 working days before departure. 

• Arrangements will be made for Federal Express pickup or the route to 
the closest Federal Express office will be determined. 
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• The field work team will be assembled and briefed on the upcoming 
event. The sampling check list, equipment check list, team 
responsibilities, and sampling sequence will be reviewed, 

UPON ARRIVING AT THE SITE 

The following tasks will be performed upon arriving at the site: 

Check in with the designated East Chicago Plant project coordinator. 

Post the route to the hospital and emergency phone numbers. 

Purchase all necessary supplies not acquired at the home office. 

Unpack vehicle of all necessary equipment. 

Check for sample bottle damage. 

Meet with the subcontractor personnel and discuss project coordination. 

Assemble necessary sampling/monitoring equipment for the day's 
sampling. 

Fill out field sheets with as much information as possible (e.g., boring or 
well location). 

Label sample bottles with as much information as possible (if not 
provided by the laboratory). 

FIELD WORK ACTIVITIES 

MONITORING WELL DRILLING, INSTALLATION, COMPLETION, 
AND DEVELOPMENT 

Fifteen to seventeen groundwater monitoring wells will be installed and sampled. In 
addition, three existing monitoring wells at the East Chicago facility will be sampled. 
Approximate well locations are included in Figure 4-1 and the rationale for well 
placement is included in Table 4-1. 

Well borings will be advanced using 6-1/4 inch I. D. hollow stem augers through the 
Calumet Sand to the top of the confining clay till layer approximately 30 to 40 feet 
below ground surface. Standard split-spoon samples will be collected every 5 feet for 
geologic logging if conditions permit. The primary objective of the field efert is to 
install monitoring wells so that groundwater flow direction and groundwater quality 
can be assessed. If the Calumet Sand formation produces blow-in such that 
split-spoon sampling is impractical, end plugs may be used to prevent blow-in of sand 
into augers so that wells may be installed. Cuttings will be characterized and drilling 
rates noted to determine the lower boundary of the Calumet Sand. Samples will be 
retained in glass Mason-type jars for possible future geotechnical testing. 
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Table 4-1 
RATIONALE FOR MONITORING WELL PLACEMENT 

Well No. 

MW-4 through MW-15 

MW-16, MW-17 

MW-18 

MW-19 

MW-20 

Rationale 

Site Perimeter Wells: In addition to 
providing groundwater quality information 
for sections of the site's perimeter, these 
wells will provide potentiometric information 
across the site—groundwater flow direction, 
and whether groundwater flow is discharging 
to the Calumet River. 

These monitoring wells should provide 
downgradient water quality for the zinc crude 
milling area (WMU-24). 

The location of a monitoring well in this 
location should allow for an additional 
downgradient water quality monitoring point 
for the New Landfill (WMU-14) and the 
rubble fill area (WMU-2). 

Location provides an additional groundwater 
quality monitoring point doumgradicnt of thw 
•insecticide area CWMU-22). tV. v^Cevtb/ 

Location provides a groundwater quality 
. monitoring point upgradient of the . . • 

jnsecticido area (WMU 32). 
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Wells will be constructed of 15-foot, 4-inch-diameter Schedule 40 PVC slotted screen 
with 4-mch-diameter Schedule 40 PVC riser. The slot size will be selected based on 
the grain size of the formation encountered. A 0.010-inch slot size is anticipated. A 
coarse sand to medium gravel pack will extend from the bottom of the boring to 
2 feet above the top of the weU screen. Wherever practical, the screen will be placed 
immediately above the confining clay till layer. A 2-foot layer of fine-grained 
transition sand (Ottawa type or equivalent) will be placed above the sand pack. A 
2-foot bentonite seal will be placed above the fine sand. The remaining annulus of 
the borehole will be filled with a cement-bentonite grout which will be tremied in 
place. The grout will extend to a minimum of 1 foot below ground surface between a 
protective casing and the well riser. A 4-foot length concrete seal will be installed 
between the borehole wall and a protective casing. (The concrete seal will be a 
minimum of 5 total feet to prevent frost heave of the well). A 7-foot, 6-inch-diameter 
locking steel protector pipe will be placed over the well and, in traffic areas, bumper 
posts will also be installed around the well. Wells will have a minimum 3-foot stickup. 
Typical well construction is shown in Figure 4-2. 

Following installation, each monitoring well will be developed until substantially free 
of sediment. Purge water from wells adjacent to former plant activity areas will be 
placed in 55-gallon drums adjacent to the well until laboratory results are received. 
Based on the analytical results, development water will be disposed of on the ground 
adjacent to the well or treated at the onsite water treatment facility. Wells will be 
developed using surge and purge methods. Elevation of the top of the inner casing of 
the new and existing monitoring wells will be surveyed to the nearest 0.01 foot as 
referenced to the U.S.G.S. 

GROUNDWATER SAMPLING PROCEDURES 

Groundwater samples will be collected during two sampling rounds from the new and 
existing monitoring wells. Sampling will proceed in the following sequence. 

1. The well cap will be removed and the organic vapor concentrations of 
the air at the riser will be measured with an HNu to monitor the health 
and safety of the sampling personnel. 

2. The water level will be measured with an electronic water level 
indicator, which has an accuracy of ±0.01 foot. 

3. The depth of monitoring wells will be measured and recorded. 

4. The casing volume will be calculated using the formula 

Volume (gallons) = H x (0/2)^ x 7.48 x ic 

where: 

H = Height of water column in feet 
(depth of well minus depth to water surface) 

D = Inside diameter of casing in feet 

0 

0 

0 
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5. The monitoring wells will be purged using a peristaltic, submersible, or 
Brainard-Kilman (BK) pump or a bailer. Purge water will be stored in 
55-gallon drums next to the wells until the analytical results are 
received. Based on the results, purge water will be disposed of on the 
ground adjacent to the well or treated in the onsite water treatment 
facility. 

6. Where applicable, the samples for VOCs will be collected immediately 
after purging using either a stainless steel or Teflon bailer by pouring 
from the bailer directly into the vials so that the formation of air 
bubbles is minimized. Only one VOC vial Avill be taken from each full 
bailer to minimize the loss of VOCs through subsequent pouring and 
exposure to air. 

7. Samples for other parameters will be collected after VOCs using a 
stainless stec' or Teflon bailer. 

8. Samples will be preserved as listed in Table 4-2. 

9. The bailer will be decontaminated according to the procedures 
described below under Decontamination. Nylon cord used to lower 
bailers into the wells will be discarded after use at each well and new 
cord will be used for the following well. 

SURFACE WATER SAMPLING 

Three surface water samples will be collected during two sampling rounds 
downgradient, adjacent to, and upgradient of the East Chicago facility. At each 
location, the elevation of the water surface at the sampling point will be measured to 
the nearest 0.01 foot. The sample bottles will be inverted and immersed into the 
water and then righted below the water surface. Care will be taken to make sure the 
bottles fill slowly. Also, no air bubbles will be allowed in the VOA vials. The onsite 
surface water sampling location is shown in Figure 4-1; offsite locations are shown in 
Figure 1-1. The samples will be preserved as described in Table 4-2. 

STAFF GAGE INSTALLATION AND MEASUREMENT 

Four staff gages calibrated to 0.10 foot will be installed at the East Chicago facility. 
Three gages will be placed in the Grand Calumet River and the fourth in an onsite 
area with standing water (most likely in the eastern two-fifths of the site). The staff 
gages will be attached to metal stakes that will be driven into the ground or attached 
to bridge pilings. The top of each gage will be surveyed. A reading to the nearest 
one-tenth of a foot with an estimate to the nearest one-hundredth of a foot, will be 
obtained from each gage when the groundwater elevations are measured. Staff gage 
locations are shown in Figure 1-1. 

HYDROGEOLOGIC EVALUATION 

Following well installation and development, static groundwater levels will be 
measured in each well to determine the local configuration of the groundwater 
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Table 4-2 
SAMPLE TYPES AND PRESERVATIVES - GROUNDWATER SAMPLING 

DUPONT EAST CHICAGO PLANT <9 
Analysis Bottles Preservation Holding Time Quantity 

ORGANICS 
- Acid Extractables Two 1/2-gallon amber bottles 

(Teflon-lined caps) 
Iced to 4«C 5 days for extraction 

40 days for analysis 
Fill to shoulder 

- Volatiles Two 40-ml volatile organic 
analysis vials 

Iced to A'C 7 days Fill to top, 
no air space 

- RGBs One 1-liter polyethylene bottle Iced to 4'C 7 days for extraction 
40 days after extrac
tion for analysis 

Fill to shoulder 

INORGANICS 
- Dissolved Metals One 1 -liter polyethylene bottle HN03 to pH <2, 

Iced to 4®C 
6 months Fill to shoulder 

CONVENTIONAL 
-COD One 1-liter polyethylene bottle H2S04 to pH <2, 

Iced to A'C 
28 days Fill to shoulder 

- Ammonia One 1-liter polyethylene bottle H2S04 to pH <2, 
Iced to 4«C 

28 days Fill to shoulder 1 

- Total l^eldatil N One 1-liter polyethylene bottle H2S04 to pH <2, 
Iced to 4®C 

28 days Fill to shoulder 

-Major lons(l) One 1-liter polyethylene bottle Iced to 4'C 28 days Fill to shoulder 

- Alkalinity One 1-liter polyethylene bottle Iced to 4'C 14 days Fill to shoulder 

- Phosptiorous (Total) One 1-liter polyethylene bottle Iced to4'C 28 days Fill to shoulder 

- Total Dissolved Solids One 1-liter polyethylene bottle Iced to 4'C 7 days: 48 hours Fill to shoulder 

CYANIDE One 1-liter polyethylene bottle NaOH to pH >12 14 days Fill to shoulder 
Iced to 4®C 

o 

NOTES: 
(1) Major Ions include: Fe, Mn, F, Ca. Mg, K, Na, CI, 804, HC03. 
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surface and the potential direction of groundwater movement. After groundwater 
sample collection, rising head hydraulic conductivity tests will be performed on three 
to six wells. This information will be used to calculate expected average groundwater 
velocities at the site. 

RISING HEAD CONDUCnVITY TESTS 

Variable head (slug) tests are single well tests used to estimate hydraulic conductivity 
in the vicinity of the well screen by adding or removing a known volume of water. 
The rate at which the water level in the well recovers is measured in a rising head 
conductivity test and results are used to estimate hydraulic conductivity. 

An artificial head pressure will be applied to the inside of the well casing using a 
volume of inert gas under pressure. A known volume of water will be displaced 
through the well screen and back into the aquifer. When the water level has fully 
stabilized, the pressure will be released and the water level will be lowered. Data will 
then be collected using the pressure transducers while the water level recovers in the 
well. Collected data will be evaluated using Bouwer and Rice's (1976) method. 

EQUIPMENT DECONTAMINATION PROCEDURES 

All drilling equipment (soil boring augers, rods) will be steam cleaned before use and 
between drilling locations. All sampling and well purging equipment will be 
decontaminated between each boring and well in the following manner: 

• Visible debris or dirt will be brushed off and then scrub washed with 
clean water. Tap water may be used for this initial washing. 

• Nylon rope will be removed from bailers and discarded after use. 

• Equipment will be washed and scrubbed with a 2.5 percent (w/w) 
trisodium phosphate solution. The exterior surface of the article will be 
scrubbed thoroughly and rinsed with clear water. 

• Equipment will be rinsed with a 10 percent (vA^) methanol solution. 

• Equipment will be final rinsed with deionized or distilled water. 

• Equipment will be placed on a clean plastic sheet to allow for air 
drying. 

REFERENCES 

Bouwer, Herman, and R.C. Rice. A Slug Test for Determining Hydraulic 
Conductivity of Unconfined Aquifers with Completely or Partially Penetrating Well. 
Water Resources Research. Vol. 12, No. 3. 1976. 

GLT976/061.51 
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Section 5 
SAMPLE HANDLING, DOCUMENTATION, 

CUSTODY, AND SHIPPING 

The sample custody procedures outlined below will ensure that sample handling from 
the time of collection through time of shipment is properly documented. Proper 
custody procedures are necessary to ensure that analytical results are representative 
of site conditions. A sample is under your custody if it is; 

• In your possession 
• In your view, after being in your possession 
• In your possession and you placed it in a secured location 
• In a designated secure area 

FIELD SAMPLE HANDLING AND CUSTODY PROCEDURES 

The sampling team will always consist of at least two people. The person designated 
the field team leader (FTL) will assume ultimate responsibility for sample custody. 
The FTL "accepts" the samples from the sampler. The FTL in turn prepares the 
samples and relinquishes them to the laboratory or the sampling team member 
delivering the samples to the laboratory who relinquishes them to the laboratory. 

The sampler is responsible for documentation of preservatives used, supplies used, 
exact sampling locations, etc. The sampler will also be responsible for 
decontamination of the sample containers and labeling the containers before 
relinquishing them to the FTL. 

The following sample packaging and shipment procedure should allow samples to 
arrive at the laboratory with the chain-of-custody intact: 

• The field sampler is personally responsible for the care and custody of 
the samples until they are transferred or properly dispatched. As few 
people as possible will handle the samples. 

• All bottles will be labeled with sample numbers and locations. 

• Monitoring well groundwater grab samples will be given the following 
designation: 

MW-xx-yy 

where: 

XX = the well number 
yy = the sequential number of samples 

collected at that location 

MW-04-01 would therefore indicate the first sample collected from 
monitoring well designated as 04. 
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Surface water grab samples will be given the following designation: 

SW-xx-yy W 

where: 

XX = the number of the surface water sampling 
location 

yy = the sequential number of samples 
collected at that location 

SW-03-01 would therefore indicate the first sample collected at surface 
water sampling location 03. 

Sample labels will be completed for each sample using waterproof ink 
unless prohibited by weather conditions, and will include sample 
number, location, date, and time collected, preservative used, requested 
analysis, and sampler's initials. 

The outside of the sample containers will be decontaminated using 
clean water and mild detergent if needed and toweled dry. The lids will 
be sealed with electrical tape. Labels will be secured onto the 
containers with clear plastic tape. Sample jars will be placed into 
individual ziploc bags. 

All chain-of-custody forms will be completed by the FTL. The 
laboratory may provide its own chain-of-custody forms with the sample 
containers. 

Samples will be placed in coolers or sample shuttles with ice and inert 
packing material and shipped to NET Midwest, Inc. for analysis, with a 
separate si^ed custody record enclosed in each sample shuttle or 
cooler. Shipping containers will be locked and secured with strapping 
tape and custody seals for shipment to the laboratory. The custody seal 
will be attached to the front right and back left of the sample shuttle 
and covered with clear plastic tape. The shuttle will be strapped shut 
with strapping tape in at least two locations. Samples taken to the 
onsite laboratory will be placed on ice immediately after collection and 
will be taken to the lab as soon as possible. 

SAMPLE SHIPPING 

All shipments will be accompanied by the chain-of-custody record identifying the 
contents. The original record will accompany the shipment, and a copy will be 
retained by the sampler for return to the sampling office. All shipments will be 
shipped to NET Midwest via Federal Express. 
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FINAL EVIDENCE nLES AND CUSTODY PROCEDURES 

The final evidence files will be maintained by CH2M HILL until the project is 
concluded. Files will be maintained along with all relevant records, logs, field 
notebooks, pictures, subcontractor reports and data reviews under custody of the 
CH2M HILL Project Manager or Assistant Project Manager. 

GLT976/063.51 
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Section 6 
CALIBRATION PROCEDURES AND MAINTENANCE FREQUENCY 

FIELD EQUIPMENT 

The calibration procedures and frequency of calibration for field equipment are 
provided in Appendix A. Each piece of field equipment will be tested in the 
CH2M HILL warehouse before each use to ensure it is in proper working order 
before it is sent to the site. The instrument operator's manual will dictate the 
frequency of calibration and maintenance. 

LABORATORY EQUIPMENT 

The calibration and maintenance procedures and frequency of calibration for 
laboratory equipment should be in accordance with the laboratory's QAPP 
(Appendix B). 

GLT976/064.51 
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Section 7 
ANALYTICAL PROCEDURES 

The procedures for measurements taken in the field are described in Appendix A. 
They include air monitoring with an organic vapor photoionization detector and an 
explosimeter and groundwater measurements for pH, conductivity, temperature, 
dissolved oxygen, and oxidation-reduction potential. 

LABORATORY ANALYTICAL METHODS 

Groundwater and surface water samples collected during the field investigation will be 
analyzed for chemical constituents by NET Midwest, Inc. These analyses are to 
evaluate the magnitude and extent, if any, of the impact of the site and selected 
WMUs on the surface water and groundwater in the area. Selected soil samples 
collected during monitoring well drilling may be submitted for grain size analysis. 
Table 7-1 presents the predicted number of surface water and groundwater samples 
to be analyzed. 

GLT976/065.51 
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Table 7-1 
GROUNDWATER AND SURFACE WATER 

SAMPLING ANALYTICAL PROGRAM 

GROUNDWATER INVESTIGATION SURFACE WATER INVESTIGATION 

No. of 
Samples 

No. of 
Replicates 

No. of 
Blanks Total 

No. of 
Samples 

No. of 
Replicates 

No. Of 
Blanks Total 

PROJECT 
TOTAL 

TCL VOCs 
TCL BNAs 
PCBs 

34 
30 
1 

4 
3 
1 

4 
3 
1 

42 
36 
3 

6 
6 
0 

1 
1 

1 
1 

8 
8 
0 

50 
44 
3 

SELECTED TRACE INORGANICS 
Bo, Cd, Cr+6, Cr, Cu, Hg, 

Pb. Nl, Sb 
Al 
As 
Ba 
Zn 

30 
32 
34 
32 
36 

3 
4 
4 
4 
4 

3 
4 
4 
4 
4 

36 
40 
42 
40 
44 

6 
6 
6 
6 
6 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

0
0
 

CO 
0

0
 

CO 
CO 

44 
48 
50 
48 
52 

MAJOR IONS AND WATER QUALITY PARAMETERS 
Calcium 30 3 3 36 6 1 1 8 44 

Magnesium 30 3 3 36 6 1 1 8 44 

Potassium 30 3 3 36 6 1 1 8 44 

Sodium 30 3 3 36 6 1 1 8 44 

Sulfate 34 4 4 42 6 1 1 8 50 

Cfilorlde 36 4 4 44 6 1 1 8 52 

HC03, C03 36 4 4 44 6 1 1 8 52 

Iron 36 4 4 44 6 1 1 8 52 

Manganese 30 3 3 36 6 1 1 8 44 

Ptiosptiate 34 4 4 42 6 1 1 8 50 

Total Kjeldatil 32 4 4 40 6 1 1 8 48 

Ammonia Nitrogen 32 4 4 40 6 1 1 8 48 

TDS 30 3 3 36 6 1 1 8 44 

Alkalinity 30 3 3 36 6 1 1 8 44 

Cyanide 30 3 3 36 6 1 8 44 

FIELD MEASUREMENTS 36 4 4 44 6 1 1 8 52 
- Dissolved 02 
- pH 
- Specific Conductance 
- Oxidation Reduction 

Potential 
- Temperature 



Section 8 
DATA MANAGEMENT AND REPORTING 

FIELD DATA 

All field recording sheets, instrument outputs, and worksheets for calculating results 
will be retained. Field measurements should be recorded in the site log book. Data 
used in project reports will be reduced and summarized as appropriate. Field data 
quality review shall be the responsibility of the. field team leader. 

LABORATORY DATA 

The data will be reported directly from the laboratory to CH2M HILL. Quality 
control review of the NET Midwest data package will be conducted by a 
CH2M HILL project team member experienced in QC review of analytical data from 
CLP laboratories. The data will be reviewed to evaluate their validity and to assure 
that required protocols were followed so that data are scientifically defensible. 
CH2M HILL will manage the data by transcribing it into spreadsheet format or other 
database management system for use during project interpretation. 

GLT976/066.51 
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Section 9 
QUALITY CONTROL CHECKS 

FIELD QUALITY CONTROL 

Field analyses will be performed onsite and will not involve samples that are collected 
and retained. The primary QA/QC objective is to obtain reproducible measurements 
to a degree of accuracy consistent with limits imposed by analytical methodologies 
used and with the intended use of the data. A precision limit of 10 percent will be 
used for all measurements taken in the field. Quality control procedures will be 
limited to checking the reproducibility of measurements by taking multiple readings 
and by calibration of instruments. 

LABORATORY QUALITY CONTROL 

The internal quality control procedures for the analytical samples will be in control of 
NET Midwest, Inc. 

GLT961/067.51 
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Section 10 
PERFORMANCE AND SYSTEMS AUDITS 

The capability and performance of the total laboratory measurement systems will be 
monitored with system and performance audits as outlined in the NET Midwest 
QAPP (Appendix B). 

GLT976/068.51 
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Section 11 
PREVENTIVE MAINTENANCE 

FIELD MEASUREMENTS 

Appropriate preventive maintenance procedures will be followed before and during 
fieldwork to minimize downtime. The FTL will be responsible for notifying 
CH2M HILL'S equipment manager at least 1 week before the sampling event so that 
proper field equipment and supplies can be obtained and serviced, if needed. 

The FTL will ensure that the measurement an monitoring equipment are calibrated 
before sampling and that calibration is documented. Strict adherence to presampling 
activity in accordance with the sampling procedures (Section 4) will allow for 
preventive maintenance. 

LABORATORY PROCEDURES 

Laboratory preventive maintenance procedures and schedules shall be specified by 
NET Midwest, Inc. 

GLT961/069.51 
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Section 12 
DATA MEASUREMENT ASSESSMENT PROCEDURES 

Equations for calculating precision, accuracy, and completeness as described in 
Section 4 are detailed below. Precision is a measure of the reproducibility of field 
sampling and laboratory analyses. Both field duplicates (replicates) and laboratory 
duplicates will be analyzed to determine data precision. The results will be reported 
as relative percent difference (RPD), calculated by: 

where: 

D1 = concentration of first duplicate 
D2 = concentration of second duplicate 

The accuracy of analytical results is a measure of the agreement between an 
experimental determination of the true value of the parameter being measured. 
Sample spike analyses are used to determine the accuracy of analyses. A known 
quantity of the constituent of interest is added to a sample and analyzed. The 
amount of spiked compound recovered by analysis is compared to the amount added. 
Percent recovery is calculated by: 

%R = X 100 

SSR = quantity measured in spike sample 
SR = quantity measured in unspiked sample 
SA = quantity of spike added 

The completeness of data from a sampling program is interpreted as the percentage 
of valid data obtained compared to the amount that was expected to be obtained. 

Data values usable „ 
P Total data values obtained 

Analytical data firom the laboratory will be assessed for accuracy, precision, and 
completeness by laboratory persormel. 

The laboratory will document that both initial and ongoing instrument calibration and 
tuning and analytical QC criteria have been met. The laboratory wiU demonstrate 
that interferences firom the analytical system are under control and that surrogate 
spike, matrix spike, and matrix duplicate recoveries outside the specified acceptance 
windows are attributable to sample matrix interferences and not to laboratory 
analytical errors. 

Data from field measurements will be assessed for precision and accuracy through 
review of calibrations and by taking duplicate readings. Any standards, blanks, or 
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duplicates will be examined and precision and accuracy calculated from the formulas 
given. All data will be reviewed for completeness by the FTL. ^9 

GLT971/074.51 
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Section 13 
CORRECTIVE ACTION 

nELD MEASUREMENTS 

The FTL will be responsible for correcting any deviations from the sampling 
procedures identified in Section 4. Deviations and subsequent corrective measures 
will be documented by the FTL. As the possible deviations are dependent upon 
unknown field conditions, corrective measures cannot be specified. For field 
measurements, the corrective action must be suited to the situation and may include: 

• Repeating measurements 
• Checking batteries 
• Recalibrating an instrument 
• Replacing an i.istrument 

LABORATORY CORRECTIONS 

The laboratory's Corrective Actions Program will be specified by NET Midwest, Inc. 

GLT961/070.51 
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Section 14 
QUALITY ASSURANCE REPORTING 

No separate QA report for this project is anticipated. 

GLT961/071.51 
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Appendix A 

STANDARD OPERATING PROCEDURES 
FOR FIELD MEASUREMENTS 
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FIELD MEASUREMENT OF pH 

METHOD 

Electrometric 

REFERENCES 

Methods for Chemical Analysis of Water and Wastes, U.S. EPA, Method 150.1, 
1983. 

Orion SA250 pH Meter Instruction Manual, 1987, Part No. 205376-001, Orion 
Research Incorporated, Boston, MA. 

Orion Ross pH Electrode Instruction Manual, 1988, Part No. 502700-098, Orion 
Research Incorporated, Boston, MA. 

SENSITIVITY 

0.01 pH unit 

RANGE 

1 to 12 pH units 

SAMPLE HOLDING TIME 

Less than 6 hours 

REAGENTS 

o pH buffer solutions for pH 4, 7, and 10 
o Deionized water in squirt bottle 
o 3 M KCL internal filling solution 
o Storage solutions 

APPARATUS 

o pH meter 
o Combination pH and reference electrode 
o Beakers, plastic or glass 
o Spare battery 
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CALIBRATION (most pH Meters) 

1. Select either pH 4 and 7, or pH 7 and 10 buffers, whichever will ! 
bracket the expected sample concentration. Note: Mix all buffer 
solutions before use. 

2. Place electrode in pH 7 buffer solution. Wait for the pH to 
stabilize and adjust CAL until pH display reads 7.0. 

3. Rinse electrodes and replace pH 7 buffer with either pH 4 or 
10 buffer. 

4. Wait for the pH value to stabilize. Adjust SLOPE until pH display 
reads 4.0 for the pH 4 buffer or 10.0 for the pH 10 buffer. Note: 
Slope values in the 92 to 102 percent range are acceptable. 

5. Rinse electrodes and replace pH 4/10 buffer with pH 7 buffer. 

6. If display reading is not 7.0, repeat steps 2 through 4. 

AUTOCALIBRATION (ORION SA 250) 

1. Select either pH 4 and 7, or pH 7 and 10 buffers, whichever will 
bracket the expected sample concentration. Note: Shake all 
buffer solutions before use. 

2. Select pH mode and resolution (pH 0.1). 

3. Press ISO and verify that the isopotential point is 7.0. 

4. Place electrode and Automatic Temperature Compensation (ATC) 
probe in pH 7 buffer. 

5. Press CAL. The display will alternate between 0.1 and the pH 
value of the buffer. Wait for the pH value to stabilize. Press 
ENTER. After a short pause the display will advance to 0.2. 

6. Rinse electrodes and ATC probe and replace pH 7 buffer with 
either pH 4 or 10 buffer. 

7. Wait for pH value to stabilize. Press ENTER. The letters pH will 
be displayed. The pH meter is calibrated and ready for use. 
Note: Slope values in the 92 to 102 percent range are acceptable. 

8. Rinse electrode and ATC probe and place into sample. Read the 
pH directly. 

o 

o 
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CALIBRATION FREQUENCY 

Daily, at the beginning and end of the day, recheck calibration with pH 7 buffer 
once every ten samples and after maintenance. 

OPERATING PROCEDURE 

1. Check all connections for tight fit. 

2. Inspect electrodes (and ATC probe). 

3. Check battery charge. 

4. Perform calibration, at the beginning and end of the day. 

5. Rinse the electrode with distilled water and then with the sample 
to be measured. 

6. Place electrode (and ATC probe) in previously mixed sample. 
Immerse electrode such that junction is covert by sample. 

7. When the display is stable, record sample pH. 

8. Recheck calibration with pH 7 buffer solution once every ten 
samples. 

9. After use store electrode. For short-term storage (up to 1 week) 
soak electrode in manufacturer's recommended storage solution. 
For long-term storage, the reference chamber should be filled and 
the filling hole securely covered. 

10. Cover the sensing element and/or reference junction with its 
protective cap and a few drops of the manufacturer's 
recommended storage solution. 
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When calibrating the meter, use pH 4 and 7 buffers for sample with pH <7, 
and pH 7 and 10 buffers for samples with pH >7. Measurement of pH is 
temperature dependent. Therefore, temperatures of buffers and samples should 
be within 2°C. This is not applicable for meters equipped with an automatic 
temperature compensation probe. 

'1 

Oi 

Weak organic salts, inorganic salts, and oil and grease interfere with pH 
measurements. If oil and grease are visible, note on data sheet Clean 
electrode as described in manufacturer's instrument manual. 

Avoid rubbing or wiping electrode bulb to reduce chance of error from 
polorization. To ensure a quick response and free-flowing liquid junction, the 
sensing element and reference junction must not be allowed to dry out 

QUALITY CONTROL REQUIREMENTS 

Accuracy will be assessed by performing two measurements on two standard 
buffer solutions that bracket ^e pH range of the samples. Recheck calibration 
with ph 7 buffer solution once every ten samples. Each measurement wiD be 
within ±0.05 standard unit of pH selection. Precision will be assessed by 
duplicate measurements and must be less than or equal to 0.1 standard unit. 
Duplicates will be run at the rate of one every ten samples. 

PREVENTATIVE MAINTENANCE (frequency) 

1. Check batteries (daily). 

2. Perform a two-point calibration (daily and after maintenance). 

3. Inspect the electrode for scratches, cracks, salt crystal buildup, or 
membrane^unction deposits. Rinse off any salt buildup with 
deionized water and remove membrane^unction deposits as 
described in the manufacturer's operators manual (as needed). 

4. Clean electrode by soaking in O.IM HCL or HNOj for 30 minutes, 
followed by soaking in storage solution for at least 1 hour (as 
needed or when slow response is observed). 

5. Drain the reference chamber and flush it with the manufacturer's 
filling solution (weekly). 

FIELD MEASUREMENT OF SPECIFIC CONDUCTIVITY 
AND TEMPERATURE 

REFERENCES 

Methods for Chemical Analysis of Water and Wastes, U.S. EPA Method 120.1, 
1983. ^ 
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YSI Models 33 and 33M S-C-T Meters, Instructions, November 1987, Item 021470, 
Yellow Springs Instrument Co., Yellow Springs, Ohio. 

SENSmVITY 

1 umho/cm @ 25°C. 

RANGE 

0.1 to 100,000 umho/cm. 

SAMPLE HOLDING TIME 

Determine onsite or within 24 hours. 

REAGENTS 

Distilled water in squirt bottle and standard potassium chloride solution. 

REAGENT PREPARATION 

1. Stock Potassium Chloride TKCl) Solution (1.00 N't: Dissolve 
74.555 g KCl in distilled water and dilute to 1,000 ml in a 
volumetric flask. 

2. Standard Potassium Chloride Solution (0.01 N): Dilute 10.0 ml of 
stock 1.00 N KCl solution to 1,000 ml with distilled water using a 
volumetric pipet and flask. 

APPARATUS 

Conductivity meter and electrodes. Beakers or jars, plastic, or glass; spare 
batteries, size D alkaline. 
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CALIBRATION PROCEDURE 

2. Switch mode to REDLINE, correct meter redline (if necessary) by 
turning the adjustment screw so that the meter ne^e coincides 
with the redline on the meter face. If this caimot be 
accomplished, replace the batteries. 

3. Plug the probe into the probe jack. 

4. Place the probe in the 0.01 N standard potassium chloride solution. 
Record temperature (°C) and conductance (micromho/cm). 

5. Correct conductivity reading for temperature. This value must 
correspond (±10 percent) to the expected value in Table 1. If the 
calibration fails, then appropriate corrective action must be 
performed and the instrument recalibrated. 

OPERATION PROCEDURE 

1. Perform calibration at end and beginning of the day. 

3. Switch mode to XIOO. If the reading is below 50 on the 0-500 
range (5.0 on the 0-50 mS/m range), switch to XIO. If the reading 
is still below 50 (5.0 mS/m), switch to the XI scale. Read the 
meter scale and multiply the reading by the mode factor. The 
answer is expressed in microohms/cm. Measurements are not 
temperature compensated. 

4. When measuring on the XIOO and XIO scales, depress the CELL 
TEST button. The meter reading should fall less than 2 percent; if 
greater, the probe is fouled and the measurement is in error. 
Clean the probe and remeasure. 

OPERATING SUGGESTIONS 

0 Obstructions near the probe can disturb readings. 

d 
1. Switch mode to OFF and unplug the probe, correct meter zero (if j 

necessary) by turning the adjustment screw so that the meter 
needle coincides with the zero on the conductivity scale. 

1 

] 

Note: The temperature probe should be calibrated against a NBS, an 
ATSM standard or equivalent thermometer before each sampling event. 

d 
Switch mode to TEMPERATURE. Allow time for the probe 
temperature to come to equilibrium with that of the water before 
reading. Read the temperature on the bottom scale of the meter ~ i 
in degrees Celsius. _ j 

O 
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o When the calibration test indicates low readings the probable cause 
is dirty electrodes. Hard water deposits, oil, and organic matter 
are the most likely contaminants. 

o Caution: Do not touch the electrodes inside the probe. The 
plating material is soft and can be scraped off. 

o If cleaning does not restore the probe performance, repla;! •' "iig 
may be required. Always rinse the probe thoroughly in tap water, 
then in distilled or deionized water after cleaning and before 
storage. It is best (not required) to store conductivity cells in 
deionized water. 

o Most problems in obtaining good records with monitoring 
equipment are related to electrode fouling and to inadequate 
sample circulation. 

CALIBRATION FREQUENCY 

At the beginning and end of the day or after maintenance, recharge battery 
after each use. Factory checkout and calibration shall be yearly or when 
malfunctioning. 

CALCULATIONS 

Calculate conductivity using the formula: 

Ga= 
(1 + a02 (T-25)] 

where: 

^25 = conductivity at 25°Cj umho/cm 
T = temperature of sample, "C 
Gj- = conductivity of sample at temperature T, umho/cm 
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0 
Table 1 

CONDUCTIVITY METER CALIBRATION TABLE 

'^•'mperature Conductivity 
X rumho/cml 

15 1,141^ 
16 1,167.5 
17 1,193.6 
18 1,219.9 
19 1,246.4 
20 1,273.0 
21 1,299.7 
22 1,326.6 
23 1,353.6 
24 1,380.8 
25 1,408.1 
26 1,436.5 
27 1,463.2 
28 1,490.9 
29 1,518.7 
30 1,546.7 

QUALITY CONTROL REQUIREMENTS 

The accuracy of conductivity measurements will be assessed by measurement 
with a 0.01 N standard KQ solution before sample analysis and at the end of 
the day. Accuraqr of measurements will be ±5 percent of the standard. 
Precision will be assessed by analysis of duplicate measurements which will have 
a relative percent difference of ^15 percent Duplicates will be run at the rate 
of one every ten samples. The thermometer on the conductivity meter will be 
checked before each sampling event for accuracy against an ASTM, NBS 
standard or equivalent thermometer. Accuracy of the measurement shall be 
±VC. 

PREVENTATIVE MAINTENANCE 

o The only maintenance required in battery replacement 
(every 200 hours or as needed). 

o Recalibration (if necessary) should be done at the factory. 

0 

0 
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HNu MONITORING 

REFERENCES 

HNu Model PIlOl Portable Photoioniozation Anafyzer Instruction Manual, 
December 1985, HNu Systems, Inc., Newton, MA. 

HNu Model ISPl 101 Intrinsicalfy Safe Portable Photoionization Anafyzer 
Instruction Manual, Januaiy 1986, HNu Systems, Inc., Newton, MA. 

SENSITIVI'IY 

0 to 20 ppm at full-scale detection at span = 9.8 ppm; 10.2 ev Probe. 

RANGE 

0.1 to 2,000 ppm. 

CALIBRATION GAS 

Isobutylene at 100 ppm 

CALIBRATION 

By analyzing a gas of known concentration, the HNu is easily calibrated. 
Isobutylene is typically used as the calibration gas with the instrument calibrated 
to benzene equivalents. When calibrating the HNu, always remember to deliver 
the cahbration gas at ambient temperature and pressure, handle gas (flinders 
with care, and calibrate every day. Also, the calibration gas must be stable 
during the period of use, all gas cylinders must have proper regulators. 

CALIBRATION PROCEDURE 

1. Identify the probe by lamp label. 

2. Attach the probe to the readout unit. Twist connector 
clockwise until locked. 
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3. Affinn the relative photoionization sensitivity (PS) 
calibration gas. [The required reading for isobutylene to 
read in benzene equivalents is equal to isobutylene ppm x 
PS (Isob)/PS (benzene)] 

4. Turn the function switch to battery check position. The 
indicator should read within the green arc. If indicator is 
below the green arc or if red L&D comes on, battery must 
be charged. 

5. Zero the instrument by turning function switch to standby 
and rotate potentiometer until the meter reads zero. 

6. Connect sampling hose to regulator outlet and the other 
end to sampling probe of HNu. 

7. Crack regulator valve. 

8. Adjust span potentiometer to obtain proper reading. 

9. If calibration can not be achieved, clean the UV light 
source window using lens paper and HNu cleaning 
compound. 

10. If still unable to calibrate, perform preventative 
maintenance. Return to Victory if those procedures do not 
work. 

CALIBRATION FREQUENCY 

Daily or after maintenance. Recharge battery after ea 
and calibration shall be yearly or when malfunctioning. Tt^ 

PREVENTATIVE MAINTENANCE (1 

BATTERY (daily) 

Check the battery charge during each period of operation. When the meter 
needle falls below the green zone or the low-battery indicator light illuminates 
recharge battery. Do not use the instrument when light is on. When not 
operating, leave the analyzer assembled and connected to the battery charger. 
In case of emergentty, the analyzer may be used with a low-battery charge. 
GAS CYLINDERS AND VALVES (after installation) 

All gas supply lines must be leak tested. Leakage can be determined by testing 
line connections and valve stems with a commercially available leak test solution. 
Leaks are generally stopped by tightening the fitted surfaces but may require 
new hardware. 
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AIR SAMPLING STREAM (initially, then as needed) 

Leaks that develop in this system may result in dilution or loss of sample, 
causing erroneous vapor concentrations and slow response. A fan draws gas in 
through the probe and ion chamber. Small fluctuations in the flow rate will not 
affect the measurement. A major obstruction to the flow rate will prevent 
proper operation and lengthen response time. Refer to the manufacturer's 
instrument manual for specific procedures. 

QUALITY CONTROL REQUIREMENTS 

Precision of ±30 percent. Daily calibration. 
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OVA MONITORING ^ 

REFERENCE 

Model OVA 128 Century Organic Vapor Anafyzer, Instruction, December 1985, 
Foxboro, New Haven, CT. 

SENSIiiVTlY 

0.1 ppm (methane). 

RANGE 

0 to 1,000 ppm. 

CALIBRATION GAS 

Methane gas at 100 ppm. 

CALIBRATION 

By analyzing a gas of known concentration, the OVA is easily calibrated. 
Methane in air at a concentration of 100 ppm is typically us^ as the calibration 
mixture, although the OVA can be calibrated to many other compounds. 
Primary calibration of an OVA is performed at the factory. When calibrating 
the OVA, always remember to deliver the calibration gas at ambient 
temperature and pressure, handle the gas cylinders with care, and calibrate every 
day. Also, the ctdibration gas mirst be stable during the period of use, and all 
gas (ylinders must have proper regulators. 

CALIBRATION PROCEDURE 

1. Connect probe readout assembly to sidepack unit. 

2. Check battery condition by moving INSTR Switch to 
BATT. 

3. Turn INSTR to ON and allow 5 minutes to warm up. 

4. Use calibration adjust knob to set needle to level desired 
for activating alarm. If alarm level is not zero, the 
calibration switch must be set to appropriate level. 

5. Turn volume knob fully clockwise. 
6. Turn the alarm level adjust knob until the audible alarm is 

activated. 

7. Move calibration switch to IX and adjust meter reading to 
zero using zero calibration adjustment. 
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8. Turn pump switch on. 

9. Open hydrogen tank valve and hydrogen supply valve. 
Wait 1 minute. 

10. Depress ignitor button until burner lights (not more than 
6 seconds). 

11. Set caUbration switch to lOX. 

12. Connect sampling hose to regulator outlet and the other 
end to sampling probe of OVA. 

13. Crack the regulator valve. 

14. Check to see if proper reading is achieved. 

15. If reading is +.10 percent from expected value, return to 
factory for recahTjration. 

CALIBRATION FREQUENCY 

Daily or after maintenance, recharge battery after each use. Factory check out 
and calibration shall be yearly or when malfunctioning. 

PREVENTATIVE MAINTENANCE 

BATTERY (daily) 

Check battery condition by moving the INSTR switch to the BATT position. 
Recharge the battery if a low charge is indicated. Do not use the instrument 
with a low battery charge. When not operatirig, leave the analyzer connected to 
a battery charger. Never recharge battery in a hazardous environment. 

PARTICLE FILTER (as needed) 

Particle filters (primary and secondary) remove foreign matter (>10 microns) 
from the sample stream. These filters must be in the sample line whenever the 
instrument is operating. A decrease in flow rate may indicate a plugged filter. 

SAMPLING FIXTURES (as needed) 

Sampling fixtures should be periodically cleaned with an air hose and/or 
detergent water to eliminate foreign particulate matter. 

HYDROGEN FUEL, CALIBRATION GAS, AND VALVES (initially, after 
changes) 

Use prepurified or zero-grade hydrogen (certified total hydrocarbons as methane 
<0.5 ppm recommended). All fuel and calibration gas supply lines should be 
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leak tested. Leakage can be determined by testing line connections and valve 
stems with a commercially available leak test solution. Leaks are usually 
stopped by tightening the fitted surfaces but may require new washers or 
hardware. 
AIR SAMPLING PUMP SYSTEM (initially, as needed) 

Leaks that develop in this system may result in dilution or loss of sample, 
causing erroneous vapor concentrations and slow response. The OVA is 
equip^ with a flow gauge that provides a method to check for air leaks. 
Refer to the manufacturer's instrument manual for specific procedures. 

CONTAMINATED CONTROL (as needed) 

Background readings may be relatively high under normal ambient conditions. 
The sources of high background are normal methane background, contaminated 
hydrogen supply gas, and contamination in the air sample line. Background 
readings less than 1 ppm are generally accepted since sample measurement is 
additive to that bacl^round. However, the low background values are more 
desirable. High bacl^ound is commonly corrected by running the OVA for an 
extended time in a clean area. Refer to the manufacturer's instrument manual 
for specific analysis and correction procedures. 

QUALITY CONTROL REQUIREMENTS 

Precision of ±30 p)ercenL Daily calibration. 

GLT925/057.50 
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FIQURE 1 — MSA MODEL 2S0 CONTROL PANEL 

1. CAUTIONS AND LIMITATIONS 
Prior to testing potentially dangerous atmospheres with the MSA* 

Model 260 Combustible Gas and Oxygen Alarm the user should be 
familiar with the first five sections of this Instruction manual. 

Cautions end limitations associated with the use of the Model 260 
are as follows: 

1. The Model 260 Is designed to measure combustible gas or vapor 
content in air. It will not Indicate the combustible gas content in 
an Inert gas background, furnace stack or In a reducing atmos
phere. Further, this Instrument should not be used where the 
oxygen concentration exceeds that of fresh air (oxygen enriched 
atmospheres). 

2. Proper readings are obtained only when the battery has a suffi
cient level of charge. 
a. The battery cherge level should be checked occasionally 

throughout a testing period. 
b. Upon receiving a new Model 260, It Is recommended that the 

battery be charged for at least 16 hours. 
c. As a regular monthly maintenance Item for optimum battery 

service, the Model 260 should be run for 8 to 10 hours and 
then fully charged for 24 to 36 hours. 

d. After each day of use or If the Indicator has not been used 
for more than 7 days, the battery should be charged for a 
minimum of 16 hours. 

e. Do not operate Model 260 while It Is charging. 
f. Recharging must be done In a non-hazardous location, known 

to be free of combustible gases or vapors. 
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3. Certain m^^als such as silicone, silicates and organic lead 
compounc^^ftd to poison the pelement catalyst thereby giving 
erroneousl^nw readings. Calibration checks should be made 
frequently if such materials are suspected to be present in the 
tested atmosphere. (See Section 111 for more detail.) 

4. Ti\e dombustible gas indicator detects only combustible gases 
and vapors in dir. It will not indicate the presence of combustible 
airborne mists or dusts such as lubricating oils, coal dust, or 
grain dust. 

5. Pressurized or low pressure samples will give erroneous oxygen 
percent readings. For atmospheric sampling at higher or lower 
altitudes the instrument oxygen meter should be calibrated at 
the elevation where sampling is to take place. 

6. Acid gases, such as carbon dioxide will shorten the service iife 
of the oxygen sensor. 

7. The oxygen sensor is packaged separately in an inert atmos
phere. It must be installed before the Model 260 can be used. 

8. When sampling with accessory sampling lines, a 50 foot sample 
line will increase the Initial response time of the Model 260 to 
approximately 30 seconds and the final response to approxi
mately 3 minutes. Two 50 foot lines connected in series will 
increase the response times to 60 seconds and 6 minutes respec
tively. Lines over 100 feet In length are not recommended. 

INITIAL INSTALLATION INSTRUCTIONS FOR OXYGEN SENSOR 

The oxygen sensor used in the Model 260 to measure the oxygen 
concentration is now packaged separately. The oxygen sensor must 
be installed in the Model 260 prior to placing the instrument into 
service. Once installed, it should be left in place until end of Its 
useful life, normally one year. 

To install the sensor: 
1. Remove the carrying handle by loosening both knurled screws 

and spreading the handle beyond the collars. Lift it from the 
shafts of the screws. 

2. Remove the left side of the case by removing the four mounting 
screws. Slowly draw the side away from the case as far as the 
connecting wires will permit. (Hold the case lid to prevent its 
falling from the case). 

3. Slide the top panel approximately three inches from the re
mainder of the case. 

4. Open the protective bag containing the oxygen sensor and in
stall the "0" ring provided onto the threaded end of the sensor. 

5. Screw the sensor into the manifold by hand, firmly, so as to 
compress the "0" ring and prevent sample flow leakage. 

6. Push the connectors onto the two terminals at the top of the 
sensor — the gray wire to the positive terminal and the yellow 
wire to the negative. 
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7. Reassemble the case by sliding the top panel back into 
8. Place the case side in position and Install the lid hil! 

into each side. 

9. Install the mounting screvvs. Note: Insert all four screws loosely 
before tightening any one of them. 

10. Reattach the handje. 

11. See the instruction manual pages for leak testing the sample 
flow system and adjusting the oxygen calibration. 

II. INSTRUMENT DESCRIPTION 

The MSA Model 260 Combustible Gas and Oxygen Alarm is a 
hand-carried, battery-operated instrument (See Figures 1 and 2). It 
has been designed to sample atmospheres for combustible gases or 
vapors and oxygen content and warn the user when pre-determined 
concentrations of either are reached. 

Major features of the Model 260 are ease of operation and relia
bility. Integrated circuit electronics and rugged components have 
been used to provide a tough, compact instrument. 

BATTERY 
CHARGINQ 
PLUG 

SAMPLE 
LINE/PROBE 
ATTACHMENT 

\ 
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/ 

FIGURE 2 — 
SAMPLE LINE/PROBE AND BATTERY CHARGINQ CABLE ATTACHMENTS 



OXYGEN SENSOR 
PART NO. 457821 

DIFFUSION 
FILAMENT HEAD 
PART NO. 449917 

FIGURE 3 — MANIFOLD BLOCK 

The Model 260 is two completely separate Indicators In a single 
housing and uses a common flow system. Oxygen and combustible 
gas concentrations shown on separate meters are automatically 
Indicated by red alarm lights and an audible alarm. Other controls 
provide quick on-site operational checks. The zero and calibrate 
controls may have "lift-to-adjust" knobs to prevent accidental 
changing of adjustments. 

A small pump pulls the atmospheric sample through a manifold 
block in which the oxygen sensor and combustible gas diffusion 
head are mounted (Figure 3). The flow then passes through the 
pump and to a flow indicator on the control panel prior to being 
exhausted (Figure 4). The approximate flow rate is 1 liter per 
minute. 

The Model 260 is powered by a rechargeable 2.4 volt Nl-Cd 
battery pack (Figure 5) sealed in a plastic case. Recharging cir
cuitry is contained within the instrument. Recharging requires only 
connecting the instrument into a HBV ac outlet using the cord 
supplied with the instrument. 

The battery also can be recharged from a 12V dc source (such 
as an automobile battery) by the use of an accessory charge cord. 
The connectors of the charging cords are keyed to the receptacle 
on the instrument to prevent accidental use of an Incorrect power 
supply. A fully-charged battery provides over 8 hours of continuous 
non-alarm operation. 

EXHAUST 

SAMPLE 
INLET z 

SENSOR BLOCK PUMP 

FLOW 
INOICATDR 

FIGURE 4 — FLOW DIAGRAM 

III. USE AND LIMITATIONS 
The MSA Model 260 Oxygen and Combustible Gas Alarm pro

vides an efficient and reliable method of testing atmospheres for 
sufficient oxygen content for life support and/or the presence of 
combustible gases or vapors which may pose a potential flamma-
billty hazard. Common examples of such locations are man-holes, 
storage tanks, tank cars, confined spaces, pumping stations, etc. 

It is important that the instrument response be appraised by 
someone skiiied or experienced In properly interpreting the instru
ment readings with respect to particular conditions, on-going ope
rations and safe practices. For example, an atmosphere that shows 
no flammability hazard can still be toxic to workmen. Also a tank 
or vessel which is safe before work Is Initiated may be rendered 
unsafe by work activities which cause a temperature increase, or 
by stirring or handling bottom sludge In petroleum tanks. 

Combustible gases will burn or explode only when the fuel/air 
mixtures are within certain proportions. For most common hydro
carbon gases this range of proportions runs from approximately 1 % 
to as high as 15% by volume In air. The minimum concentration of 
a particular combustible gas In air which can be Ignited is defined 
as the LOWER EXPLOSIVE LIMIT; abbreviated L.E.L. The maximum 
concentration that can be ignited is defined as the UPPER EXPLO
SIVE LIMIT; abbreviated U.E.L. In some references the terms are 
called LOWER and UPPER LIMITS of FLAMMABILITY (LFL or UFL). 

The combustible measurement Is dependent upon catalytic com
bustion of the flammable gas in combination with the oxygen in the 
air. Conditions can exist In a closed space where not enough oxygen 
remains to provide a correct combustible gas reading. (NOTE: 
This low oxygen level Is far below what Is required for human life.) 
In these instances, the % oxygen reading is most important. A low 
oxygen concentration in an enclosed atmosphere indicates that: 
(1) some other gas has displaced much of the air, or (2) some 
process has consumed much of the available oxygen. 

Upon initially opening and probing an enclosed area, move the 
probe into the area slowly while watching the meters to provide the 
earliest possible indication of a potentially dangerous condition. 

Be prepared to vacate the area if the Model 260 combustible or 
oxygen meter indicates the possibility of a hazardous condition. 

The oxygen sensor responds to the partial pressures of oxygen in 
the atmosphere being tested. For this reason, changes in atmos
pheric or sample pressure will change the oxygen reading. Calibra
tion should be checked and adjusted at the elevation where the 
instrument is to be used. 

The oxygen sensor Is temperature compensated in the range of 
32 to 104*F (0 to 40*0), use down to O'F Is possible when calibra
ted at the temperature and If more sampling time Is allowed for slow 
sensor response — approximately 3 minutes without sample line. 
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The life ^||g|ie oxygen sensor is reduced by exposure to carbon 
dioxide Tf^j^^so'- life wil' be reduced to 2 davs ir lJDD9f xarbon 

•ive rnerefcre ail recTc of atmospneres containing excess concen
trations of carbon dioxide should be stopped as soon as a constant 
reading is obtained. Abnormally slow recoveries to the air calibra
tion point after exposure to high carbon dioxide is to be expected. 

Certain materials in the sampled atmosphere affect the catalytic 
material on the pelement and may cause the indicator to respond 
incorrectly. Included are organic iead compounds such as are used 
in leaded gasoline and silicon compounds in the form of silanes, 
silicones and silicates (often found in hydrauilc fluids). 

When an atmosphere contaminated with leaded gasoline is 
tested, the lead produces a solid product of combustion which, 
upon repeated exposure, may develop a coating upon the detector 
pelement resulting in a loss of sensitivity. To reduce this possibility, 
an inhibitor-filter is available for insertion in an external cartridge 
holder. This device chemically reacts with the tetra-ethyl lead 
vapors to produce a more volatile lead compound. 

The inhibitor-filters are available in packages of six each and 
identified by part number 47740. Each consists of a glass ampoule 
wrapped with cotton and filled with chemical. To prepare the Item 
for use, the ampoule should be crushed between the fingers then 
inserted in the external cartridge holder. One inhibitor-filter will 
provide instrument protection for eight hours of continuous testing. 

Silanes, silicones, silicates and other volatile compounds con
taining silicon in the tested atmosphere may seriously Impair the 
response of the instrument. Some of these materials rapidly 
"poison" the detector filament so that it will not function properly. 
When such materials are even suspected to be In the atmosphere 
being tested, the instrument calibration must be checked after each 
series of tests. 

As mentioned previously, the battery must have a sufficient 
charge level for the Alarm to function properly. For this reason, a 
convenient battery check push-button has been included on the 
Alarm control panel. The battery should also be performance-
checked monthly. See Section VI, MAINTENANCE AND CALIBRA
TION. 

The Model 260 Combustible Gas Indicator is normally calibrated 
on pentane as being representative of the flammability character
istics of most commonly encountered combustible gases. The meter 
scale is calibrated from zero to 100% L.E.L. which corresponds to 
actual volume concentrations of 0 to approximately 1.4% pentane 
in air. A booklet of response curves is supplied with the Model 260. 
These curves may be used to interpret meter readings when sam
pling combustible gases other than pentane. Calibration for com
bustibles other than pentane may be made on special order. 

FIGURE 6 — BATTERY PACK 

Accessory Items 
A nurnber of accessories are available for use with the Model 260 

Combustible Gas and Oxygen Alarm. Part numbers are listed in the 
last section. 

Sample lines special synthetic rubber lines which 
have minimal gas adsorption charac
teristics are available in 5, 10, 25 
and 50 foot lengths. 

Sample probes 3-foot hollow brass probe, a 3-foot 
plastic probe for possible electrical 
hazards and a 4-foot solid end probe 
to prevent liquid pickup from wet 
tank bottoms, etc. 

Dust filter a cotton filter fitting an external 
holder provides sensor protection 
from dirt accumulation In dusty or 
dirty atmospheres. 

Inhibitor filter protects catalytic filaments from be
ing "poisoned" by leaded fuels. Fits 
external filter holder. 

External filter holder accommodates either a dust filter or 
an inhibitor filter. 

Line trap assembly prevents liquids from being drawn 
into the instrument. 



Calibration check equipment ....consists of a supply of calibration 
gas, a flow regulator and an adapter 
hose. 

Harness, carrying neck and waist straps to hold the 
Model 260 while climbing etc. 

IV. PRINCIPLES OF OPERATION 

A block diagram of the MSA Model 260 is shown in Figure 6. 
The oxygen and combustible gas indicators are operated simul
taneously. Each indicator has an alarm warning light which provides 
a visual alarm signal. An alarm signal on either unit will energize 
an audible alarm as well. A switch allows the audible alarm to be 
turned off if so desired. The alarm lights will stay on until the 
reset button is pushed after the concentration returns to the pre
determined level. 

Oxygen Analyzer 
The oxygen analyzer is a galvanic type cell containing dissimilar 

metal electrodes in a special electrolyte. The cell is sealed with a 
membrane which allows oxygen to diffuse into the active area. The 
current generated by the ceil is proportional to the oxygen partial 
pressure in the atmospheric sample passing over the face of the 
membrane. The generated current passes through a resistance to 
provide a voltage input signal for an amplifier. The output of the 
amplifier drives the oxygen indicating meter and also serves as an 
input to the alarm comparator circuitry. 

Combustible Gas Indicator 
The flammable properties of combustible gases are used as a 

basis of detection for the combustible gas indicator. The sensor 
consists of a pair of peiietized filaments called "pelements" ar
ranged in an electrically balanced bridge circuit. The detector 
pelement is treated with a special catalyst. The catalyst causes the 
combustible gases to combine with oxygen at much lower tempera
tures than would be required for normal burning. The inactive com
pensator pelement is also exposed to the sample flow and acts to 
offset any electrical changes caused by flow conditions, sample 
temperature, pressure and/or humidity. 

Combustible gases in the sample combine with oxygen at the 
surface of the catalyzed detector pelement. Heat is liberated by 
this chemical reaction increasing the.temperature of this pelement 
causing an associated increase in the pelement electrical resistance. 

Increased resistance of the detector pelement unbalances the 
bridge caqsing a voltage change in the mid-point connection be
tween the detector pelement and compensating pelement. This 
voltage signal is applied to an amplifier which drives the combusti
ble gas indicating meter and provides an input for an alarm com
parator circuit. 
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V. OPERATING PROCEDURE 

The Mod^^BO should be checked and "zeroed" in an uncon-
taminated aim^phere. Refer to Figure 1 and use the following 
procedure. 

1. Open the instrument lid. Turn the center ON-OFF control to the 
far right HORN-OFF position. Both meter pointers will move and 
one or both alarm lights may light. 

2. If the % oxygen meter pointer stabilizes at a value other than 
20.8%, the pointer should be set to 20.8% by using the CALI
BRATE Oi control. 

3. The % LEL meter pointer should be set to zero by adjusting the 
ZERO LEL control. 

4. If either the alarm lights are lighted press the Alarm Reset button. 
5. Momentarily place a finger over the sample inlet fitting or the 

end of the sample line probe. Observe that the flow indicator 
float drops out of sight indicating no flow. If the float does not 
drop, check out the flow system for leaks as described under 
Section VII. 

6. Press the CHECK button and observe the % LEL meter. The 
pointer must read at 80% LEL or higher as marked by the BAT
TERY zone on the meter. If the pointer reading is less, the bat
teries must be recharged. No tests should be attempted as the 
instrument will not perform properly. See Section VI for battery 
charging instructions. 

7. If it is desired that the audible alarm sound for combustible gas 
or low oxygen concentrations, turn the center ON-OFF control 
back one position to the ON setting. 

8. Accessory equipment such as sampling lines, probes, carrying 
harness, filters or line traps should be attached as required. See 
Figure 2. 

9. The instrument is ready for atmospheric sampling. 

VI. MAINTENANCE AND CALIBRATION 

Battery Service 
The primary maintenance item of the Model 260 is the recharge

able 2.4 volt nickel cadmium (Ni-Cd) battery (Figure 7). The bat
tery is recharged by simply removing the screw cap covering recep
tacle and connecting one end of the charging cable to the instrument 
and the other end to a 115V ac outlet. 

If desired, the battery can be recharged from a 12V dc source. 
An accessory battery charging cable is available, one end of which 
plugs into the Model 260 while the other end is fitted with an auto
mobile cigarette lighter plug. 

Recommended.charging time is 16 hours. It may be left on charge 
for longer periods,without damaging the battery. 
CAUTION: RECHARGING MUST BE DONE IN A NON-HAZARDOUS 
LOCATION. 

FIGURE 7 — DISASSEMBLY SHOWING BATTERY PACK 

The batteries sometimes will not supply full power capacity after 
repeated partial use between chargings. For this reason, it is re
commended that the batteries be "exercised" at least once monthly. 
Run the Model 260 for 8 to 10 hours and then recharge. 

If the Instrument has not been used for 30 days, the batteries 
should be charged prior to use. 

Should the battery not respond to recharging or not "hold" a 
charge, the battery should be replaced. Replacement procedure is 
as follows; , 

1. Loosen the knurled screws holding the handle and remove the 
handle. 

2. Looking at the front panel of the instrument, remove the right 
side (audible alarm side panel) by unscrewing' the four side 
panel screws. 

3. Gently pull the side panel loose and tilt the instrument to help 
the battery case slide out. Disconnect the molded nylon plug. 

4. Install new battery in the reverse procedure outlined above. 

Calibration 
Before the calibration of the combustible gas indicator can be 

checked, the Model 260 must be in operating condition as de
scribed in the OPERATING PROCEDUREj Section V. Optional cali
bration equipment is shown in Figure 8. Calibration check-adjust
ment is made as follows: 
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1. Attach the flow control to the recommended calibration gas tank. 
2. Connect the adapter-hose to the flow control. 
3. Open flow control valve. ' 
4. Connect the adapter-hose fitting to the Inlet of the instrument: 

after about 15 seconds the L.E.L. meter pointer should be stable 
and within the range specified on the calibration sheet accom
panying the calibration equipment. If the meter pointer is not in 
the correct range, stop the flow, remove the right hand side 
cover. Turn on the flow and adjust the "S" control with a small 
screwdriver to obtain a reading as specified on the calibration 
sheet. 

5. Disconnect the adapter-hose fitting from the instrument. 
6. Close the flow control valve. 
7. Remove the adapter-hose from the flow control. 

8. Remove the flow control from the calibration gas tank. 
9. Replace the side cover on the Model 260. 

CAUTION; Calibration gas tank contents are under pressure. Use 
no oil, grease or flammable solvents on the flow control or the cali
bration gas tank. Do not store calibration gas tank near heat or fire 
or in rooms used for habitation. Do not throw in fire, incinerate or 
puncture. Keep out of reach of children. It is illegal and harardous 
to refill this tank. Do not attach the calibration gas tank to any other 
apparatus than described above. Do not attach any gas tank other 
than MSA calibration tanks to the regulator. 

Printed Circuit Board Adjustments 
The printed circuit board contains six adjustment pots as shown 

in Figure 9. These are identified as: 

Combustible Gas Indicator 
CZ — coarse zero is adjusted by setting the ZERO L.E.L. controi 

at mid-range; sampling fresh air and adjusting the % L.E.L. 
meter to read zero. 

8 — span is adjusted after proper zeroing by sampling calibra
tion gas and adjusting the read-out accordingly. 

CHK — this controls the battery charge Indication and should read 
at "B" in the word BATTERY on the meter face when the 
battery voltage measured with a voltmeter is 2.40V. 

CGA— the combustible gas alarm point is factory set at 50% 
L.E.L. 

Oxygen Indicator 
OA— the oxygen alarm point adjustment. It Is factory set at 

19.5% oxygen. 
OT — oxygen trim is factory adjusted with the instrument turned 

on to obtain a zero reading on the oxygen meter when sam
pling a pure inert gas (100% nitrogen). 

FIGURE 8 — CALIBRATION EQUIPMENT 

FIGURE 9 — PRINTED CIRCUIT BOARD ADJUSTMENTS 
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VIL-JROUBLE-SHOOTING AND REPAIR ll-J 
Difficul^Hlith the Model 260 can be locallied by disassembling 

the instrument and performing a few tests described below. Refer 
to Figure 10. Disassembly procedure Is: 
1. If an accessory is attached to the side of the Instrument case, 

disconnect it. 
2. Remove the carrying handle. 

a. Loosen both knurled screws. 
b. The arms of the handle ride on a collar. Spread the arms 

beyond the collar and lift the handle from the shaft of the 
knurled screw. 

FIGURE 10 — DISASSEMBLY PHOTO 

3. Remove both sides of the case by removing the two f^ljtof four 
screws. Slowly draw the sides away from the case a^Was the 
connecting wires will permit. 

4. Disconnect molded nylon plugs from battery and the speaker. 
5. Slide the battery out of the case. 
6. All of the remaining components and wiring are bolted to the 

top panel of the case. This panel assembly can be removed as 
a unit by simply sliding the assembly from the extruded sides 
of the case. 

7. For trouble-shooting, the battery can be re-connected after the 
instrument is out of the case. 

Flow System 
Flow problems — should flow continue when the inlet is shut, 

a leak in the flow system is indicated. Stop off the flow at the pump 
inlet ascertaining that the pump stalls. Work back the flow path 
towards the sample inlet until the leak is identified. 

Pump — the pump and motor are capable of 750 to 1000 hours 
of sampling. After this period of time the motor may fail to start or 
may run erratically. The pump assembly should be replaced if the 
panel mounted flow indicator indicates no flow when the instru
ment is turned on and the battery check reading indicates a charged 
battery. The pump assembly is replaced as follows: 
1. Remove the printed circuit board. 
2. Unsolder the pump leads. 
3. Remove the two screws from the base of the Pump Assembly. 
4. Withdraw the Pump Assembly and remove the plastic tubing. 
5. Attach the new Pump Assembly (pump and motor) to the mount

ing plate with the two screws. 
6. Connect the plastic tubing to the pump. 
7. Solder the pump power leads to the motor terminals. 

a. Solder the red wire to the positive terminal of the motor. 
b. Solder the black wire to the negative terminal of the motor. 

8. Insert the printed circuit board, check operation and reassemble 
the instrument. 

Oxygen Cell 
The Oxygen Ceil should perform for approximately one year 

without attention or maintenance. Eventually, however, it vyill lose 
sensitivity. When it does, the meter needle can no longer be set to 
20.8% with the CALIBRATE knob when sampling uncontaminated 
fresh air. At this time, the cell should be replaced. Use the follow
ing procedure. Refer to Figure 11. 

To remove the Oxygen Cell, disassemble the instrument and 
remove the printed circuit board. 
1. Disconnect the positive (gray) and negative (yellow) slip-on 

leads from the Oxygen Cell. 
2. ~irr: trtS 1.=. : sr^ 

C-Tir.g frcm the mariiTCic. 
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FIGURE 11 — SENSOR REPLACEMENT 

3., Install the O-ring and the new Oxygen Cell. 
4. Connect the gray lead to the positive terminal and the yellow 

lead to the negative terminal. 
5. Check for leaks in flow system; see step 5 of Operation Pro

cedure. 
6. Reassemble the instrument; turn ON and check the Oi calibra

tion — adjust if necessary. 

Combustibia Gas Indicator 
It is recommended that at least once each week the combustible 

gas indicating portion of the instrument be checked for operating 
accuracy with a known gas-air mixture and be adjusted as neces
sary. (MSA supplies such calibration equipment as accessory 
items.) If proper calibration cannot be attained and/or the com
bustible gas meter cannot be zeroed, then the sensor diffusion head 
should be replaced and the instrument calibrated. Use the follow
ing procedure; 
1. Unplug the nylon connector from the sensing head. Refer to 

Figure 11. 
2. The diffusion head is held to the manifold with a retainirig ring. 

Unscrew the retaining ring by turning it counterclockwise, re
move the diffusion head and remove the O-ring. 

3. Insert the O-ring and the new diffusion head into the manifold. 

16 m Q 

4. Lock the diffusion head to the manifold with the retaining ring. 
Use enough finger pressure on the retaining ring to compress 
the O-ring. 

5. Connect the nylon sensing head plug. 
6. Reassemble the instrument. 
7. Check for teaks in flow system, see step 5 of Operation Pro

cedure. 
8. Check calibration: see Maintenance and Calibration. 

It additional servicing is required, send the complete 
instrument to: Mine Safety Appliances Company 

Repair Department 
7522 Meade Street 
Pittsburgh, Pennsylvania 15208 

VIII. PARTS AND ACCESSORIES LIST 

When ordering MSA Combustible Gas and Oxygen Alarm, or any 
of the replacement parts or accessories, please use part numbers. 

Daterlptlon Part No. 
Combustible Gas and Oxygen Alarm Model 260 449900 
5-foot synthetic rubber sampling line 

complete with couplings 11354 
10-foot synthetic rubber sampling line 

complete with couplings 11955 
15-foot synthetic rubber sampling line 

complete with Couplings 11912 
25-foot synthetic rubber sampling line 

complete with couplings 11913 
50-foot synthetic rubber sampling line 

complete with couplings 11958 
Tube, 3-foot hollow brass probe 11961 
Tube, 3-foot plastic probe 73743 
Rod, 4-foot solid brass probe 11960 
Filter, Cotton Dust, package of 6 16499 
Filter, Inhibitor, package of 6 47740 
External cartridge holder 14273 
Line trap 74809 
Line trap adaptor 459641 
Oxygen Sensor 457621 
Pump Assembly 449965 
Harness, carrying 457754 
Cable, charging, 115V 6OH2 ac 449918 
Cable, charging, 12V dc 449919 
Diffusion Head ..449917 
Battery Pack 457839 
Calibration: 

Flow control, 1.5 1/m 459948 
Cylinder, gas 0.6% Propane in air 459943 
Adapter, Hose 449401 

. . _iL 
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ZMPORTAHT WARNING 

THIS MANUAL MUST BE GARBFULLT READ BY ALL INDIVIDUALS MHO HAVE 
OR WILL HAVE THE RESPONSIBILITY FOR INSTALLING, USING, OR 
SERVICING THE PRODUCT. Like any piece o£ complex eqaipnent, the 

MODEL 360 CARBON MONOXIDE, COMBUSTIBLE GAS & OXYGEN ALARM OR 
MODEL 361 HYDROGREN SULFIDE, COMBUSTIBLE GAS 6 OXYGEN ALARM will 
perform as designed only if it is installed, used and serviced in 

accordance with the ouuiaf actor er' s ins tractions. OTHERWISE IT 
COULD FAIL TO PERFORM AS DESIGNED AND PERSONS WHO RELY ON THIS 

PRODUCT FOR THEIR SAFETY COULD SUSTAIN SEVERE BODILY INJURY OR 

DEATH. 

The warranties made by Mine Safety Appliances Company with 

respect to the product are voided if the product is not 

installed, used auid serviced in accordance with the instructions 
in this manual. Please protect yourself and your employees by 
following them.. We encourage our customers to write or call for 

a demonstration of this equipment prior to use or for any 

additional information relative to use or repairs. 

0 

0 
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CAUTIONS AND WARNINGS 

1. The toxic sensors used in the Model 360 or 361 are designed 

to detect carbon monoxide or hydrogen sulfide, respectively. 
These two toxic gases may be present in work areas. Other 

toxic gases and vapors may also be present in work areas 

which cannot be detected by the Model 360 or 361. 

Every work area should be appraised by someone trained in 

hazard control to make sure that the correct instrument is 
chosen and to determine whether other instruments or methods 
should be used in addition to the Model 360 or 361 to prevent 

possible exposures to other toxic gases. 

2. The toxic gas sensors will exhibit cross-sensitivities to 

several other gases (NOTE: See Section 6 for cross-

sensitivity tables). 

3. Handle the toxic sensor carefully; it is a sealed unit which 
contains an acid electrolyte. If electrolyte is leaking from 

the sensor, exercise caution so that the electrolyte does not 

contact skin, eyes or clothing, thus avoiding acid burns. If 

contact occurs, rinse the area immediately with a large 
quantity of water. In case of contact with eyes, immediately 
flush eyes with plenty of clean water for at least 15 minutes 

and contact a physician. 

4. The combustible gas sensor of the Model 360 or 361 is 

designed to measure combustible gas or vapor content in air. 
It will_npt indicate the combustible gas content in an inert 

gas background, furnace stack or in other atmospheres with 

less than 10% oxygen. Further, these instruments should not 
be used where the oxygen concentration exceeds that of fresh 

air.(oxygen enriched atmospheres) because the extra oxygen 

makes any combustible mix easier to ignite and, thus, more 
dangerous. 



1 5, Certain naterials such as silicone, silicates and organic 

lead compounds tend to poison the combustible gas sensor, « 
thereby causing erroneously low readings. Calibration checks |il|jJ 
should be made frequently if such materials are suspected to 
be present in the tested atmosphere. (NOTEt See Uses and ^ 
Limitations, Section 1 - OPERATION for more detailed 
information.) "1 

6. The combustible gas sensor detects only combustible gases and 

vapors in air. It will not indicate the presence of 

. combustible airborne mists or dusts such as lubricating oils, 
coal dust or grain dust. 

8. Before each day's usage, sensitivity must be tested on a 

known concentration of the combustible gas for which the 
instrument is calibrated (equivalent to 25% to 50% of 

full-scale concentration). The indication must be\ 

equal to or higher than the actual concentration. 

9. The oxygen sensor of the Model 360 or 361 detects the partial 

pressure of the oxygen in the sample. High or low pressure 
samples will give erroneous oxygen percent (%) readings. 

For atmospheric sampling at higher or lower altitudes, the 
instrument oxygen meter should be calibrated at the elevation 

vdiere sampling is to take place. 

1 
7. Combustible gases will burn or explode only when the fuel/air J 

mixtures are within certain proportions. The minimum con-
r" 

centration of a particular combustible gas in air which will 

burn and continue to burn when ignited is defined as the 
lower explosive limit (LEL). The maximum concentration that j 
can be ignited is defined as the upper explosive limit (UEL). 

In some references, the terms used are lower and upper 

flammable limits (LFL and UFL). See Uses and Limitations, 

Section 1 - OPERATION. 
; 
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10. Acid gases, such as carbon dioxide will shorten the service 

life of the oxygen sensor. 

11. The oxygen and toxic gas sensors are packaged separately in 

sealed containers. They must be installed before the Model 
360 or 361 can be used. 

12. Sampling lines will increase the response time of the 

instrument. For example: a 50-foot sample line.will 
increase the initial response time of the Model 360 or 361 to 
approximately 30 seconds and the final response to 
approximately 3 minutes. 

13. Use only genuine MSA replacement parts when performing any 

maintenance procedures provided in this manual. Failure to 

do so may seriously impair instrument performance and may 
void all warranties and approvals. Repair or alteration of 

the Model 360 or 361 beyond the scope ox these maintenance 
instructions, by anyone other than a certified MSA 

serviceman, may void all warranties and approvals. 

14. Proper readings are obtained only when the battery has a 

sufficient level of charge. 

a. Upon receiving a new Model 360 or 361, it is recommended 

that the battery be charged for at least 14 hours. 

b. After each day of use the battery should be. charged for 

a minimum of 14 hours. 

c. Recharging must be done in a non-hazardous location 

to prevent the potential ignition of combustible 
atmospheres. 

d. Do not operate the Model 360 or 361 while the battery is 

being charged. 

V# 



e. As a regular monthly maintenance item for optimum battery 

service, the Model 360 or 361 battery should be charged 
for 14 hours. Then run the instrument for 8 hours 
euid fully charge the battery for 24 to 36 hours. 

15. The sample inlet filter should be examined each time the 

Model 360 or 361 is recharged. If the filter element appears 
to be coated with dust or dirt, it should be washed, dried 

and reinserted or a new element substituted. Make sure that 

the inlet seal 0-ring in the inlet filter cap is properly 
seated. If 0-ring is damaged or missing, the 0-ring must be 

replaced before using the Model 360 or 361 with any sampling 

accessories. 

o 
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SECTION 1 

OPERATION 

GENERAL SPECIFICATIONS 

Performance Characteristics 

e ACCURACY: Combustible Gas; +3% LEL up to 50% of full-scale; 

j-5% LEL, 50% to 100% of full-scale 

Oxygen: +0.8% O2, 0% to 10% oxygen 

+0.3% O2, 10% to 25% oxygen 
Toxic Gas: Vftien calibrated with 300 ppm CO or 

40 ppm H2S calibration gas at 
temperature of use: 

Model 360: +10 ppm CO or +10% of reading 
(whichever is greater) 

Model 361: +2 ppm H2S or +10% of reading 
(whichever is greater) 

e RANGES: Toxic Gas: o Model 360: 0 to 500 ppm CO; 

o Model 361: 0 to 50 ppm H2S 

Combustible Gas: 0 to 100% LEL measurement; 
60% LEL maximum alarm set point 

Oxygen: 0 to 25% O2 

e RESPONSE TIME TO 90% OF FINAL READING: 
Combustible Gas: 15 seconds 
Oxygen: 20 seconds 

e OPERATING HUMIDITY RANGE: 

10 to 90% RH; (NOTE: Long-term exposures to 

extreme limits of humidity will reduce the life of 

the toxic gas sensor.) 

ii 



• OPERATING TEMPERATURE RANGE: 
32* to 104*P (0* to 40*C) 
Model 360: Temperature coo^ensated for a maximum 

error of j^25 ppm CO from 0* to 40"C 
Model 361: Tanperature conq>ensated for a suucimum 

error of +5 ppm H2S from 0* to 40"C 

• STORAGE TEMPERATURE RANGE: 32* to 104*F 

• ALARMS: High Oxygen, Low Oxygen, High Combustible Gas and 
High Toxic Gas Alarms (all adjustable); 
Off-scale, LEL Latching and Low Battery Alarms 
(not adjustable) 

Operating Characteristics 

• POWER SUPPLY: Rechargeable, sealed, 4.0-volt lead-acid 
battery paclc 

• OPERATING TIME: A minimum of 8 hours with fully charged battery 0 
READOUT: LCD with individual descriptors for range 

identification 6 alarms: 
• SCAN Mode: The LCD digital display automatically 

and sequentially switches to each of the three 
sensors for approximately 7 seconds per sensor 
(NOTE: All three alarm circuits are continuously 
monitored, regardless of display readout) ] 

• MANUAL Mode: The LCD digital display is 
connected to one of the three sensors manually 
selected by a push button control (NOTE: All 
three alarm circuits are continuously monitored, 
regardless of display readout) 

• SAMPLE FLOW RATE: Approximately 1.5 liters per minute 

O 



Physical Characteristics 

• CASE CONSTRUCTION: Aluminum 

• DIMENSIONS: 10 x 7 x 3-3/4 in. 

• WEIGHT: 7-1/2 lbs. 

• ACCESSORIES: Seunple lines up to 50 feet long, sample line 
liquid trap, probe tubes, 120 and 240 VAC 

battery chargers, carrying harness, emd 

calibration kits are available 

e SERIAL NUMBER: Located on nameplate incide of lid 

INTRODUCTION 
Prior to testing potentially dangerous atmospheres with the MSA* 

Model 360 or 361 Toxic Gas, Combustible Gas and Oxygen Alarm, the 

user must be feuniliar with all sections of this Instruction Manual. 

The Model 360 or 361 is a hand-carried, battery-operated 

instrument (Figures lA, IB and 2).- It is designed to sample 
atmospheres for carbon monoxide concentration (Model 360), 

hydrogen sulfide' concentration (Model 361), combustible gases or 

vapors, oxygen^ontent, auid to warn the user when predeterminded 
concentrations are reached. 

Major features of the Model 360 or 361 are ease of operation and 
reliability; the integrated circuit electronics and rugged 

components provide a tough, compact instrument. 

The Model 360 or 361 houses three separate sensors and uses a 

common flow system. The zero and calibration controls have 

"lift-to-adjust" knobs to prevent any accidental chemge in 

adjustments. 
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Figure 2. Seunple Line/Probe Connection and Battery Charging Jack 
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A small pump pulls the atmospheric sample through a filter and 
pushes it through the mauiifold bloclcs in which the toxic gas, 
combustible gas emd oxygen sensors are mounted (Figure 3). The 
flow then passes through a flow indicator on the control panel 
(Figure 4) auid is finally exhausted to the side of the case. The 
approximate flow rate is 1.5 liters per minute. 

• "l 

The Model 360 or 361 is powered by a rechargeable, 4.0-volt 
lead-acid battery pack (Figure 5) sealed in a plastic case. 
Recharging requires only connecting the instrument to the charger. 
(NOTE: 120-volt and 24G-volt versions are available.) A fully 
charged battery provides a minimum of 8 hours continuous 
non-alarm operation at normal temperatures. 

USES AND LIMITATIONS 
The MSA Model 360 or 361 Alarm provides eui efficient and reliable 
method of testing atmospheres for: the presence of carbon 
monoxide (Model 360) or hydrogen sulfide (Model 361)| combustible 
gaaee or vapors which may pose a potential flammability hazard; 
emd sufficient oxygen content for life support. Common exeunples 
of such locations are manholes, storage tanks, t£mk cars, 
confined spaces, punning stations, etc. 

It is important that the instrument response be appraised by 
someone trained or experienced in properly interpreting the 
instrument readings with respect to particular conditions, 
on-going operations and safe practices. For example, an 
atmosphere that shovrs no flammability hazard cem still be toxic 
to worlcmen. Also, if there is less than 10% oxygen, the 
instrument may not give an accurate combustible gas reading. 
Further, a temk or vessel which is safe before work is initiated 
may be rendered unsafe by chemging conditions or work activities, 
such as by causing a temperature increase, or by stirring or 
handling bottom sludge in petroleum tanks. 
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The toxic sensors used in the Model 360 or 361 are designed to 

detect carbon monoxide and hydrogen sulfide, respectively. These 
two toxic gases may be present in work areas. Other toxic gases 
and vapors which cannot be detected by the Model 360 or 361 may 

also be present-in work areas. It is important that every work 

area be appraised by someone trained in hazard control to make 

sure that the correct instrument is chosen and to determine 

whether other instruments or methods should be used in addition 
to the Model 360 or 361 to prevent possible exposures to other 
toxic gases. 

Combustible gases will burn or explode only when the fuel/air 
mixtures are within certain proportions. The minimum 

concentration of a particular combustible gas in air which will 

burn when ignited is defined as the lower explosive limit (LEL). 

The maximum concentration that can be ignited is defined as the 

upper explosive limit (UEL). In some references, the terms used 

are lower and upper flammadsle limits (LFL emd UFL). 

Certain materials in the saiq>led atmosphere affect the catalytic 

material on the combustible gas sensor and may cause the 

indicator to respond incorrectly. Included are organic lead 
compounds used in leaded gasoline and silicon compounds in the 
form of silanes, silicones and silicates (often found in 
hydraulic fluids). Some of these materials rapidly "poison" the 

detector pelement so that it will malfunction. When such 

materials are even suspected to be in the atmosphere being 

tested, the instrument calibration must be checked before and 

after each series of tests. 

The combustible gas sensor of these instruments is normally 

calibrated on pentane as being representative of the flammability 

characteristics of most commonly encountered combustible gases. 

The meter scale is calibrated from 0% to 100% LEL which 

corresponds to actual volume concentrations of 0% to 

approximately 1.5% pentane. Even though the instrument responds 
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to any combustible gas/air mixture below the flaumnable range» it 
provides accurate measurement only of the specific gas for which 
it has been calibrated. For response to other combustibles, see 
Section 6. The responses to these combustibles may be more or 
less sensitive them pentane. Calibration for combustibles other 
than pentane may be obtained through special order. The 
conversion fetors in Section 6 may only be used with a Model 360 
or 361 calibrated on penteme. 

The combustible measurement is dependent upon catalytic 
combustion of the flammable gas in combination with the oxygen in 
the air. Conditions cem exist in a closed space where not enough 
oxygen remains to provide a correct combustible gas reading 
(approximately 10% oxygen or less). 

(NOTE: This low oxygen level is far below what is required for 
humem life.) 

In these instances, the. % oxygen reading is most important. A 
low oxygen concentration in an enclosed atmosphere indicates 
that: (1) some other gas has displaced much of the air, or (2) 
some process has consumed much of the available oxygen. 
Upon initially opening and probing em enclosed area, move the 
probe into the area slowly while watching the readout to provide 
the earliest possible indication of a potentially dangerous 
condition. 

The oxygen sensor responds to the partial pressures of oxygen in 
the atmosphere being tested. For this reason, ch£mges in the 
atmospheric or sample pressure will change the oxygen reading. 
Calibration should be checlced and adjusted in fresh air at the 
elevation where the instrument is to be used. 

The oxygen sensor is temperature compensated in the range of 32** 
to 104*F (0* to 40*C). Use down to 0*F is possible when 



calibrated at the teiq>erature of use and if more sampling time is 

allowed for slower sensor response (approximately 3 minutes 
without sample line). The life of the oxygen sensor is reduced 
by exposure to carbon dioxide. The sensor life will be reduced 
to 2 days in 100% carbon dioxide, 50 days in 5%, and 100 
days in 1%. The effect is cumulative; therefore, all tests of 

atmospheres containing excess concentrations of carbon dioxide 
should be stopped as soon as a constant reading is obtained. 

Flush the flow system with fresh air (20.8% oxygen) as soon as 
possible. Slow recovery to the air calibration point after 

exposure to high carbon dioxide is to be expected. 
Evacuate all personnel from the area if the Model 360 or 361 

toxic g2is, combustible gas or oxygen alarm indicates the 

possibility of a hazardous condition. 

The battery must have a sufficient charge level for the indicator 
to function properly. The descriptor BATT will appear in the 
readout when the battery voltage is too low. In addition, when 

operating in the ON position, the audible alarm activates when 

the battery voltage drops to a low level, thus indicating that 

recharging is'necessary. The battery should be performance-

checked on a monthly basis. (NOTE: See Section 3, MAINTENANCE.) 

Accessory Items 
The following accessory items are available for use with the 
Model 360 or 361 Combustible Gas, Oxygen and Toxic Alarm. See 

Section 5, PARTS LIST for their respective part numbers. 

SAMPLE LINES: Special synthetic rubber lines which have minimal 

gas ed>sorption characteristics are available in 5, 

10, 15, 25, 35, emd 50-foot lengths 

SAMPLE PROBES: 3-foot, hollow brass probe; 3-foot hollow plastic 
probe for use in areas where contact with hazardous 

voltages is possible; and a 4-foot, solid end 
probe to prevent liquid pickup from wet tank bottoms 
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LINE TEIAP 

ASSEMBLY: Helps prevent liquids from being drawn into 
the instrument 

CALIBRATION 

EQUIPMENT: Consists of calibration gases, a flow regulator, 
and an adapter hose 

CARRYING 

HARNESS: NecJc and waist straps to hold the Model 360/361 in 
place while climbing, etc. 

INITIAL OXYGEN AND TOXIC SENSOR INSTALLATION: 
The oxygen and toxic sensors are packaged separately and 

must be installed in the Model 360 or 361 prior to placing the 

instrument into service. Once installed, the sensors should be 

left in place until the end of their useful lives. 

Sensor Installation 

1. Remove the carrying h£mdle by loosening both knurled screws 
and spreading the handle beyond the collars. Lift handle 
from screw shafts. 

2. Remove the—left side of the case (the end with the threaded 
inlet fitting) by removing the four mounting screws. Allowing 
left side to remain attached to the top patnel (via tubing and 
charge jack wires) slowly slide the top panel from the case 

until the plastic connectors for the battery and speaker are 

accessible. Disconnect these connectors. (NOTE: Hold the 

case lid to prevent it from falling off case; set lid aside.) 

3. Slide the top panel completely off the remainder of the case. 

4. Open the protective bag containing the oxygen sensor and 

install the 0-ring onto the threaded end of the sensor. 

11 



5. Firmly screw the sensor into the manifold by hand so as to 
compress the 0-ring and thereby prevent S2uaple flow leakage. 

6. Push the connectors onto the two terminals at the top of 
the sensor [NOTE: Connect the gray wire to the positive (+) 
terminal and the yellow wire to the negative (-) terminal.] 

7. Open the protective bag containing the toxic sensor and 
install the 0-ring into the threaded end of the sensor. 

8. Remove toxic sensor manifold from chassis by removing the 
2 screws from the back of the chassis. 

9. Remove plastic cap and packaging material and discard. Make 
sure the sintered metal disc is in place in the manifold. 

10. Firmly screw the sensor onto the manifold by hand so as to 
coiif>ress the 0-ring emd thereby prevent seunple flow leedcage. 

11. Reinstall the flowblock onto the chassis and connect the 
mating electrical connectors. 

12. Reassemble the case by sliding the top panel back into 
position and reconnect the spe^Jcer and battery pack. (NOTE: 
The top and case fit together by two dove-tail type tongue and 
grooves. Be sure to align both carefully before sliding the 
panel onto the instrument. The panel should slide on easily; 
if resistance occurs, the tongue and grooves are positioned 
incorrectly.) While sliding the p2uiel, m£Uce sure that the 
tubing is not pinched. 

13. Place the case side in position and install the lid hinge 
pins into each side. Make sure the tubing is not pinched. 

o 
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14. Install the mounting screws. (NOTE: Insert all four screws 
loosely before tightening any one of them.) 

15. Reattach the h«uidle. 

16. See Troubleshooting Guidelines and Oxygen etnd Toxic 

Calibration in Section 3, MAINTENANCE for instructions on 
leeUc testing the sample flow system and adjusting the oxygen 
calibration. 

OPERATING INSTRUCTIONS 

The Model 360 or 361 oxygen calibration and toxic and combustible 

zero checlcs must be made in fresh air or with the inlet end of 
the sampling line in fresh air. 

1. Turn the FUNCTION control to the HORN OFF position} the HORN 

OFF indicator will light and the descriptor % LEL will show 

in the readout. 

2. Set the readout to zero (GO) by adjusting the LEL ZERO ^ 
control (NOTE: this must be done within 30 seconds of 

turning ON to prevent the possibility of activating the 
off-scale, LEL latching alarm). 

3. Press the SELECT button firmly to obtain % OXY on the 
readout; then set the readout to 20.8% by adjusting the OXY 
CALIBRATE control. 

4. Press the SELECT button firmly to obtain PPM TOX on the 
readout; then set the readout to zero (00) by adjusting the 

TOX ZERO control. 

5. Press the RESET button. 

6. Turn the FUNCTION control to MANUAL for continuous readout of 
any one gas or to SCAN for automatic scanning of the three gets 
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a readings. (NOTE: All alarm functions operate in either 
position.) 

7. Momentarily place a finger over the seuaple inlet fitting or 
the end of the saji^le line. Observe that the FLOW indicator 
float drops out of sight, indicating no flow. If it does 
not, check the flow system for leaks. 

8. The instrument is ready for sampling. Move it to the area 
for s^uapling or place the end of the sampling line at the 
point where the sample is to be teJcen. 

WABNING 
If an alarm condition is indicated by an 
ALARM or OVER sign in the readout or a 
pulsing horn, evacuate personnel from the 
area and notify the safety officer or fire 
department. 

O 
A low battery condition is indicated by a 
BATT sign in the readout or by a steady horn; 
remove the Model 360 or 361 and recharge in a 
nonhazardous area to prevent potential 
ignition of combustible atmospheres. 

a 
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SECTION 2 

OHEGRY OP OPERATION 

INTRODUCTION 

A block diagram of the MSA Model 360 or 361 is provided in Figure 
6. The Model 360 or 361 toxic gas, combustible gas and oxygen 
sensors operate simultaneously. Each sensing circuit is equipped 

with an individual, visual alarm descriptor. There is a common, 

pulsating audible alarm; one position of the FUNCTION switch 

enables the audible alarm to be turned off, if so desired. The 

alarm descriptors will remain on until the concentration returns 

to within the alarm setpoints, and the reset button is depressed. 

A low-battery alarm will activate the BATT descriptor in the 
display and a continuous, steady-sounding audible alarm. This 

steady sound indicates that the Model 360 or 361 must be removed 

from service and charged in a nonhazardous area. 

WARNING 

Exposure of the combustible gas sensor to a 

concentration high enough to cause the readout to 

indicate a reading greater than 100% LEL will cause the 

readout to latch. When latched, the LEL readout will 

be blank and the descriptors for OVER and LEL ALARM 

will appear. This latching circuit is a warning that 
I 

the gas concentration has exceeded the LEL and that all 
personnel must be evacuated from the area. 

This latching circuit can be reset by removing the Model 360 or 361 to 

an area known to be free of combustible gas (fresh air) and turning off 

the instrument. The Model 360 or 361 can then be turned on and 

rezeroed in fresh air. This latch circuit does not operate during the 

first 30 seconds after turning on the instrument, thus providing 

sufficient time for sensor warm-up and rezeroing. 
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VJ# 
TOXIC GAS SENSOR~ 

The toxic gas sensor used in both the Model 360 and 361 is a 
membrane-sealed electrochemical cell. The cell requires an 
external voltage source to function and produces a current output 

that is proportional to the amount of CO or E2^ present. The CO 

H2S diffuses through the front membrane of the cell emd is 
oxidized at the working electrode. Current flows through the 
liquid electrolyte (acid solution) to the counter/reference 

electrode where oxygen reduction occurs. The amount of current 

produced for a concentration of CO or H2S is dependent on the 
voltage across the working and reference electrodes as well as 

the electrode materials and the electrolyte. The choice of the 

particular noble metal electrodes and the setting of the cell 

voltage optimizes the sensor for the detection of CO or H2S. 

The current from the cell is fed to a current to voltage 
converter. This voltage signal is applied to em eunplifier which 

drives the toxic gas readout emd provides an input for an alarm 

con^arator circuit. 

COMBUSTIBLE GAS SENSOR 

The flammable properties of combustible gases are used as the 
basis of detection. The sensor consists of a pair of pelletized 
filaments called "Pelements**" arranged in an electrically 
balanced bridge circuit. The detector pelement is treated with a 

palladium catalyst that causes the combustible gases to combine 

with oxygen at much lower temperatures them would be required for 

normal burning. The inactive coo^>ensator pelement is also 

exposed to the seunple flow and acts to offset any electrical 
chemges caused by flow conditions, sample temperature, pressure 

and/or humidity. 

Combustible gases in the sample combine with oxygen in the air at 
the surface of the catalyzed detector pelement. Heat is 

liberated by this chemical reaction, thus increasing the 

temperature of the pelement and causing an associated increase in 
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a the pelement electrical resistance. 

Increased resistance o£ the detector pelement unbalances the 
bridge circuit, causing a voltage change at the mid-point 

connection between the detector pelement and the cooq)ensating 
pelement. This voltage signal is applied to an amplifier which 

drives the combustible gas readout and provides an input for an 
alarm comparator circuit. 

OXYG^ SENSOR 

The oxygen sensor is a galvanic type cell containing gold and 
lead electrodes in a potassium hydroxide solution. The cell is 

sealed with a membrane which allows oxygen to diffuse into the 

active area. The current generated by the cell is proportional 

to the oxygen partial pressure in the atmospheric sample passing 

over the face of the membrane. The generated current passes 

through a resistance to provide a voltage input signal for an 
amplifier. The output of the aunplifier drives the oxygen 

readout and also serves as an input to the alarm comparator 
circuit. 
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SECTION 3 

M21INTBNAHCE 

BATTERY PACK CHARGING 

The primary maintenance item of the Model 360 or 361 is the 
rechargeable, 4.0-volt lead-acid battery (Figure 7). Upon re

ceiving a new Model 360 or 361, the battery pack must be fully 

charged, per the following procedure. Using the appropriate 
battery charger [120 VAC (Part No. 631664) or 240 VAC (Part 
No. 631712)1 insert charger plug into charge jack (Figure 2). 

CAUTION 

Use only the chargers specified above to 
charge the instrument; otherwise, damage to 
the battery pack and/or the instrument 
circuitry may result. 

The POWER ON lan^ indicates that the charger is receiving power 

from the 120 or 240 VAC line. The FAST CHARGE lamp indicates 

that the battery voltage is low and that the charger has 

automatically switched to the higher charge rate. When the 
battery is approximately 95% charged, the charger will cheuige 
to the trickle charge rate and the FAST CHARGE lamp will be 
extinguished. Recommended charging time is 14 hours. The 
battery pack may be left on charge for longer periods without 
damage. 

WARNING 

Do not charge the battery pack in areas that 
may contain a flammable mixture of 

combustible gases, vapors, mists or dust and 

air; otherwise, an explosion may occur since 

a source of ignition exists during charging. 
The battery pack may not supply full power 
capacity after repeated partial use between 

chargings; therefore, it is recommended that 
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the battery pack be "exercised" at least once 

per nonth by operating the fully charged 
Model 360 or 361 for 8 hours and then 
recharging. The battery pack should be 
charged after each day of use (or prior to 
use if the instrument has not been operated 
for 30 days). , 

Extended Operation 

External Charging Adapter (Part Mo. 477153) can be used to charge 

a depleted battery while it is removed from the instrument. Use 
of this adapter pe.-^its extended operation by enabling the user 

to install a second, back-up battery into the instrument while 
externally charging the depleted battery. 

BATTERY PACK REPLACEMENT 

When the rechargeable, 4.0-volt lead-acid battery pack no longer 

responds to recharging or no longer "holds" a charge, the pack 
should be -replaced according to the following procedure 
(Figure 7): 

1. Loosen the knurled screws holding the handle and remove 
handle. 

2. Looking at the front panel of the instrument, remove the 
right (audible alarm side) panel by unscrewing the 4 side 
panel screws. 

3. Gently pull the side panel loose and tilt the instrument to 
help slide out the battery case. Disconnect the molded nylon 
plug from the battery case. (NOTE: Do not disconnect the 
alarm speaker.) 

4. Install the new battery by reversing steps 1 through 3 above. 

d 

d 
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Figure 7. Disassembly Showing Battery Pack 

M 
Figure 8. Disassembly Showing Sample Inlet Filter 



Figure 9. Printed Circuit Board Adjustments 

Figure 10. Disassembly Photo 



SAMPLE INLET FILTER/FILTER ELEMENT 

The sanple inlet filter should be examined each time the Model 
360 or 361 is recharged (Figure 8). If the filter element 

appears to be coated with dust or dirt, it should be washed, 

dried and re-inserted or a new element substituted. If a new 
element is installed, also install a new filter o-ring. Make 

sure the inlet seal O-ring in the inlet filter cap is properly 

seated. If the O-ring is damaged or missing, replace it before 

using the Model 360 or 361 with any sampling accessories. 

PRINTED CIRCUIT BOARD ADJUSTMENT 
The printed circuit board contains seven adjustment pots 

(Figure 9), identified as follows: 

Toxic Gas Adjustments 

TOX 
ALARM: Model 360 — The Carbon Monoxide Gas Alarm Point Adjust

ment (factory-set at 50 ppm) 
Model 361 — The Hydrogen Sulfide Gas Alarm Point Adjust

ment (factory-set at 10 ppm) 

TOX 
SPAN: After zeroing, the TOX SPAN is adjusted by sampling 

calibration gas and adjusting the readout accordingly 

Combustible Gas Adjustments 

LEL ^ 
ALARM: The Combustible Gas Alarm Point Adjustment (factory-

set at 25% LEL; maximum setting is 60% LEL) 

LEL 
SPAN: After zeroing, the Span is adjusted by sampling ' 

calibration check gas and adjusting the readout 

accordingly 
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Oxygen Adjustments 

02 
HIGH: The Oxygen High Alarm Point adjustment 

(factory-set at 23%) 

O2 
LOW: The Oxygen Low Alarm Point Adjustment 

(factory-set at 19.5% oxygen) 

O2 
OFFSET: The Oxygen Offset controls the zero reading of the 

oxygen meter. The leads to the oxygen.cell must be dis
connected and shorted together, and the front panel OXY 

CALIBRATE knob turned fully clockwise. The % oxygen meter 

should indicate zero; adjust the O2 OFFSET, if necessary. | 

TROUBLESHOOTING GUIDELINES 
Difficulties with the Model 360 or 361 can be localized by 

disassembl^g the instrument and performing the following tests 
(Figure 10): 

1. Disconnect any accessories attached to the side of the 

instrument case. 

2. Loosen knurled screws holding the handle and remove handle. 

3. Remove both sides of case by removing the two sets of four screws. 
Remove instrument lid and set aside. Slowly dr^w the sides 

away from the case as far as the connecting wires allow. 

4. Disconnect molded nylon plugs from the battery and speaker. 

5. Slide the battery out of the case. 

6. All of the remaining components and wiring are bolted to the 
top panel of the case; this panel can be removed as a unit by 

simply sliding the assembly from the extruded sides of case. 

Q 
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7. For troubleshooting purposes, the battery (and speaker, if 

desired) can be reconnected after the instrument is removed 
from the case. 

FLOW SYSTEM 

A leak in the flow system is indicated when flow continues after 

the inlet is blocked. Block off the flow at the pump inlet by 

pinching the tubing with pliers to ensure that the punp stalls. 

If the pump stalls, remove the inlet filter cap and filter 
element and place a finger over the opening. If the pump then 

stalls, the 0-ring in the inlet cap should be replaced. If the 

pun^ does not stall when the inlet opening is blocked, inspect 

the condition of the pump assembly, tubing, barbed hose fitting 

and its 0-ring, and the 0-ring behind the filter adapter. 

Replace any worn or damaged parts. 

A blockage in the flow system is indicated when the float does 

not rise in the panel indicator. Remove any sampling line and, 
if this does not allow the flow to resume, examine the sample 

inlet filter for blockage or dirt. Clean or replace the filter 
element if necessary. If the flow is not restored by either 
of these procedures, the pump assembly should be inspected and/or 

replaced. 

PUMP ASSEMBLY REPLACEMENT 
The puB^ and motor are capable of 750 to 1000 hours of, sampling. 

After this time period has lapsed, the motor may fail to start or 
may run erratically. The pump assembly should be replaced if the 

panel-mounted flow indicator indicates no flow when the 

instrument i-e-turned on and the BATT check does not show in the 

display. Replace punp assembly by performing the following 

procedure: 

1. Unsolder the leads from the motor. 

2. Remove the four screws from the base of the pUB^> assembly. 
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3. Withdraw the pump assenbly and remove the plastic tubing. 

4. Connect the plastic tubing to the punp. 

5. Attach the new puqp assembly to the mounting plate with the 

four screws. 

6. Solder the puiqp power leads to the motor terminals. 

a. Solder the yellow wire to the positive (+) terminal of 
the motor. 

b. Solder the green wire to the negative (-) terminal of the 

motor. 

7. Check for leaks in the flow system (NOTE: See Step 7 of 
Operating Instructions, Section 1 - OPERATION). 

8. Reassemble the instrument. 

TOXIC CELL REPLACEMENT 

The toxic cell should perform for approximately 1 year without 
maintenance. Eventually however, it will lose sensitivity and 

will not span correctly. 

\ 

At this time, the cell should be replaced by performing the 

following procedure: 

1. Remove the toxic cell and manifold from chassis by removing 

the two screws from the back of the chassis. 

2. Disconnect the mating electrical connector. 

3. Unscrew the toxic cell from the manifold. Make sure that the 

sintered metal disc remains in place in the manifold. 
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'VJ0 
VOUSHING 

Handle the sensor carefully; it is a sealed 
unit which contains an acid electrolyte. If 
electrolyte is leaking from the sensor, 

exercise caution so that the electrolyte does 

not contact skin, eyes or clothing, thus 

avoiding acid burns. If contact occurs, 
rinse the area immediately with a large 
quantity of water. In case of contact with 

eyes, immediately flush eyes with plenty of 
clean water for at least 15 minutes and call 

a physician. 

4. Open the protective bag containing the toxic sensor and 

install the 0-ring into the threaded end of the sensor. 

5. Firmly screw the sensor into the manifold by hand so as to 

compress the 0-ring and thereby prevent sample flow leakage. 

6. Reinstall the flow block onto the chassis and connect the 
mating electrical connector. 

7. Check for leaks in the flow system. (HOTE: See Step 7 of 

Operating Instructions, Section 1 - OPERATION.) 

8. Reassemble the instrument. 

9. Check calibration (NOTE: See Section 4, CALIBRATION). 

COMBUSTIBLE GAS SENSOR REPLACEMENT 
Before each day's use, check the combustible gas indicating 

portion of the Model 360 or 361 for operating accuracy with a 
known gas-air mixture and adjust as necessary. (NOTE: See 

Section 5, PARTS LIST for available MSA calibration equipment.) 

If proper calibration cannot be obtained and/or the combustible 
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gas readout cannot be zeroed, the sensor diffusion head should be 

replaced and the instrument recalibrated by performing the 
following procedure: 

1. Unplug the nylon connector from the sensing head. 
• 1 

2. Unscrew the retaining ring holding the diffusion head to the 

manifold by turning the retaining ring counterclockwise. n 
Remove the diffusion head and 0-ring. 

_ -« 

3. Inspect and reinstall the 0-ring and replacement diffusion 
head into the manifold. 

4. Install the diffusion head in the manifold with the retaining 

ring. Use enough finger pressure on the retaining ring to 
compress the 0-ring. 

5. Connect the nylon sensing head plug. 

6. Check for leaks in the flow system (NOTE: See step 7 of 

Operating Instructions in Section 1, OPERATION). 

7. Reassemble the instrument. 

8. Check calibration (See Section 4, CALIBRATION). 

OXYGEN CELL REPLACEMENT 
The oxygen cell should perform for approximately 1 year without 

maintenance. Eventually, however, it will lose sensitivity. 
When it does, the readout can no longer be set to 20.8% with the 

OXY CALIBRATE knob when sampling fresh air. At this time, the 

cell should be replaced by performing the following procedure: 

1. Disconnect the gray [positive (-«-) 1 and the yellow [negative 

(-)] leads from the oxygen cell. 
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2. Turn the oxygen cell counterclockwise'to remove it and its 
0-ring from the manifold. 

3. Open the protective bag containing the oxygen cell and 

install the Coring onto the threaded end of the cell. 

4. Firmly screw the cell into the manifold by hand in order to 

compress the 0-ring and thereby prevent sample flow leakage. 

5. Connect the gray lead to the positive terminal and the yellow 

lead to the negative terminal. 

6. Check for^'Leaks in the flow system-(See Step 7 of Operating 

Instructions in Section 1« OPERATION). 

7. Reassemble the instrument. 

8. Check calibration (NOTE: See Section 4, CALIBRATION). 

ORDERING REPLACEMENT PARTS 

The Section 5, PARTS LIST itemizes common replacement assemblies 

and components associated with the MSA Model 360 or 361 
Toxic Gas, Combustible Gas, and Oxygen Alarm. To obtain a 

replacement part, specify the description and MSA part number of 

each item and address the order or inquiry to your nearest MSA 

branch district office or to: 

Mine Safety Appliances Company 

Instrument Division 
P.O. Box 427 

Pittsburgh, PA 15230 

If service other than that outlined is necessary, the. Model 360 
or 361 should be returned to your nearest MSA branch district 
office or to: 
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01 
Mine Safety Appliances Company 

Repair Department 
Walden Road ^ 
Mars, PA 16046 1 

WARMING 

Use only genuine MSA replacement parts 
when performing any maintenance 1 

procedures provided in this manual. 

Failure to do so may seriously impair ^ 

instrument performance and may void all 
warranties and approvals. Repair or 

alteration of the Model 360 or Model 361 j 
beyond the scope of these maintenance 

instructions, by anyone other than a 
( 

certified MSA serviceman, may void all 
warranties and approvals. 

a 
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SECTION 4 

CALIBRATION 

Before calibration of the Model 360 or Model 361 can be checked, 
the instrument.must be in operating condition (NOTE: See 
Operating Instructions in Section T, OPERATION). Optional 

calibration equipment is shown in Figure 11. Calibration 
check adjustment is made as follows: 

MODEL 360 CALIBRATION (USING THE MODEL R CALIBRATION CHECK KIT) 

1. Attach the flow control to the 0.75% pentane/15% oxygen 
calibration gas tank. 

2. Connect the adapter-hose to the flow control. 

3. Open the flow control valve. 

4. Connect the adapter-hose fitting to the inlet of the 

instrument; within 30 seconds, the LEL readout should 

stabilize and indicate between 47 and 55%. If the indication 
is not in the correct remge, remove the right end of the 
indicator and adjust the LEL SPAN control to obtain 50%. 

5. Verify the oxygen reading; it should be between 13 and 17%. 

6. Disconnect the adapter-hose fitting from the instrument. 

7. Close the flow control valve. 

8. Remove the flow control from the calibration gas tank. 

9. Attach the flow control to the 300 ppm carbon monoxide 

calibration gas tank. 

10. Open the flow control valve. 
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11. Connect the adapter-hose fitting to the inlet of the 

.ij^k instrument; after approximately 2 minutes, the TOX readout 
" . should stabilize and indicate between 275 and 325 ppm. If 

the indication is not in the correct remge, remove the 
right end of the indicator £uid adjust the TOX SPAN control 
to obtain BOOppm. 

12. Disconnect the adapter-hose fitting from the instrument. 

13. Close the ̂ -low control valve. 

14. Remove the adapter-hose from the flow control. 

15. Remove the flow control from the calibration gas tank. 

MODEL 361 CALIBRATION (DSING MODEL RP CALIBRATION CHECK KIT) 

(FIGURE 11) 

1. Attach the flow control to the .75% pentane/15% oxygen 

calibration gas tank. 

2. Connect the adapter-hose to the flow control. 

3. Open the flow control valve. 

4. Connect the adapter-hose fitting to the inlet of the 
instrument; within 30 seconds, the LEL meter should stabilize 

and indicate between 47 and 55%. If the indication is not in 

the correct remge, remove the right end of the indicator and 

adjust the LEL SPAN control to obtain 50% 

5. Verify the oxygen reading; it should be between 13 and 17%. 

6. Disconnect the adapter-hose fitting from the instrument. 

7. Close the flow control valve. 
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8. Remove the flow control from the calibration gas tank, 

a-9. Attach the flow control to the 40 ppm hydrogen sulfide 
calibration gas tank. 

10. Open the flow control valve. 

11. Connect the adapter-hose fitting to the inlet of the instrument; ' 
after approximately 1 minute, the TOX readout should stabilize 
and indicate between 35 to 45 ppm. If the indication is not in 
the correct range, remove the right end of the indicator and 

adjust the TOX SPAN control to obtain 40 ppm. 

12. Disconnect the adapter-hose fitting from the instrument. 

13. Close the flow control valve. 

14. Remove the adapter-hose from the flow control. 

15. Remove the flow control from the calibration gas temk. 

CAOTION 
Calibration gas tank contents are under pressure. 

Do not use oil, grease or fleunmable solvents on 

the flow control or the calibration gas tank. Do 

not store calibration gas tank near heat or fire, 

nor in rooms used for habitation. Do not throw 

in fire, incinerate or puncture. Keep out of the 
reach of children. It is illegal and hazardous 
tQ refill this tank. Do not attach any gas tank 

other than MSA calibration temks to the flow 

control. 

O 

o 
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SECTION 5 
PARTS LIST 

Component/Aasemblv MSA Part NO. 

Model 360 Carbon Monoxide, Combustible Geis 
and Oxygen Alarm 476151 

Model 361 Hydrogen Sulfide, Combustible Gas 
and Oxygen Alarm 476152 

5-Foot Synthetic Rubber Sampling Line w/Couplings 11354 
10-Foot Synthetic Rubber Seunpling Line w/Couplings 11955 
15-Foot Synthetic Rubber Sampling Line w/Couplings 11912 
25-Foot Synthetic Rubber Sampling Line w/Couplings ..... 11913 
50-Foot Synthetic Rubber Sampling Line w/Couplings 11958 
3-Foot Hollow Brass Probe Tube 11961 
3-Foot Plastic Probe Tube 73743 
4-Foot Solid Brass Probe Rod 11960 

Line Trap Assembly 74814 
Oxygen Sensor 457621 
Carbon Monoxide Sensor 472077 
Hydrogen Sulfide Sensor 467376 
Pump Assembly 476086 
Carrying Harness 457754 
Diffusion Head 449917 
0-Ring (for Diffusion Head) 67283 
Carbon Monoxide Sensor for Model 360, with 0-Ring '472077 
Hydrogen Sulfide Sensor for Model 361, with 0-Ring .... 478840 
0-Ring (for Toxic Sensors) 62740 
Disc (Porous) 472301 
Battery Pack 476144 
Battery Charger, 120 Volt 631664 
Battery Charger, 240 Volt 631712 
Sample Inlet Filter Element Replacement Kit 469995 
Inlet Seal (0-ring) 632152 
Printed Circuit Board 476750 
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PARTS LIST (CONT.) 
Component/Aaaemblv MSA Part No. 

MODEL 360 Calibration 
(Using Model R Calibration Check Kit) 

Flow Control, 1.5 L/m 459948 
Gas Cylinder, 0.75% Pentane/15% oxygen 476304 
Gas Cylinder, 300 ppm Carbon Monoxide 461769 
Adapter-Hose 449401 

MODEL 361 Calibration 
(Using Model RP Calibration Check Kit) 

Flow Control, 1.5 L/m 467896 
Gas Cylinder, 0.75% Pentane/15% Oxygen 478192 
Gas Cylinder, 40 ppm Hydrogen Sulfide 467897 
Adapter-Hose 449401 

Instruction Manual, Model 360/361 476473 

d 
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'4^ 
SECTION 6 

RESPONSE INFORMATION 

Table 6-1. Model 360 CO Response to Interferants 

INTERFERANT 

INTERFERANT 

CONCENTRATION 
(PPM) 

SENSOR 
RESPONSE 
(PPM) 

Amnonia 
Benzene 
Caurbon Dioxide 
Carbon Disulfide 

Carbon Monoxide 

Chlorine 

Dimethyl Sulfide 

Ethylene 

Freon 12 

Hexane 

Hydrogen 
Hydrogen Cyanide 

Hydrogen Sulfide 
Isopropanol 
Mercaptan 

Ethyl 

Methyl 
Methane 
Methanol 
Nitric Oxide 

Nitrogen Dioxide 

Sulfur Dioxide 

100 
17.7 

5000 
14.5 

100 

5 
4.5 

50 
1000 

500 

500 

42 

40 
50 

4.4 

5 
50,000 

50 
100 
100 
150 

-4 
0 

-4 
2 

100 

0 

2 
100 

-2 

-2 

70 
30 

170 
40 

6 

7 
-3 

13Q 
260 

80 

30 
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Table 6-2. Model 361 H2S Response to Interferants 

INTERFERAHT SENSOR 
CONCENTRATION RESPONSE 

INTERFERAHT (PPM) (PPM) 

Ammonia 100 0 
Benzene 17.7 0 
Ceurbon Dioxide 5000 0 
Carbon Disulfide 14.5 0 
Carbon Monoxide 100 0 
Chlorine 5 0 
Dimethyl Sulfide 4.5 0 
Ethylene 50 0 
Freon 12 1000 0 
Hexane 500 0 
Hydrogen 500 1 
Hydrogen Cyanide 42 0 
Hydrogen Sulfide 40 40 
Isopropanbl 50 0 
Mercaptan 

Ethyl 44 3 
Methyl 5 5 

Meth£me 50,000 0 
Methanol 50 0 
Nitric Oxide 100 2 
Nitrogen Dioxide 100 -a 
Sulfur Dioxide 150 5 

a 
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SECTION 7 

CONVERSION FACTORS 

CHEMICAL CONVERSION FACTOR 

Acetone 1.0 
-— Acetylene 0.8 

Benzene 1.1 
ISO-Butane 1.0 
n-Butane 1.0 
Butadiene 0.8 
Butene-1 1.0 
Carbon Monoxide 0.6 
Ethane 0.7 
Ethyl Acetate- ^ 1.1 
Ethyl Alcohol * 1.0 
Ethylene 0.8 
Ethylene Oxide .0.9 
Ethyl Ether 1.1 
Gasoline 1.0 
Heptane 1.1 V 
Hexane 1.3 
Hydrogen 0.6 
Methane 0.6 
Methyl Alcohol 0.7 
Methyl Ethyl Kentone 1.6 
Pentane 1.0 
Propane 0.9 
Propylene 1.0 
Propylene Oxide 1.0 
ISO Propyl Alcohol 1.1 
Tetrahydrofuran 0.8 
Toluene 1.2 

EXAMPLE: 
When a Model 360 or Model 361/ calibrated on Pentane, is used to 
test for propane, the conversion factor is 0.9. If the neter 
reads 50% LEL, the true propane concentration is: 

(50% X 0.9) OR 45% LEL 

The curves presented in this manual are typical of a Model 360 or 
Model 361 calibrated on Pentane. The response of a particular 
Model 360 or Model 361 may be higher or lower than the stated 
response. For this reason an accuracy tolerance of +25% should 
be applied in the interpretation of any meter response. 
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A/ISA 

CALIBRATION TEST SYSTEM 
MODEL BP CHECK KIT USING 
FLOW CONTROL 
PART NO. 467898 

Instruction manual 

IMPORTANT WARNING 
THIS MANUAL MUST BE CAREFULLY READ BY ALL INDIVIDUALS 
WHO HAVE OR WILL HAVE THE RESPONSIBILITY FOR INSTALLING. 
USING, OR SERVICING THE PRODUCT. LiKe any piece of complex 
equipment, the MODEL RP CHECK KIT USING FLOW CONTROL PART 
NO. 467896 will perform as designed only if It Is Installed, used and 
serviced In accordance with the manufacturer's instructions. OTHER
WISE IT COULD FAIL TO PERFORM AS DESIGNED AND PERSONS 
WHO RELY ON THIS PRODUCT FOR THEIR SAFETY COULD SUSTAIN 
SEVERE BODILY INJURY OR DEATH. 
The warranties made by Mine Safety Appliances Company with respect 
to the product are voided if the product Is not installed, used and serviced 
in accordance with the instructions In this manual. Please protect 
yourself and your employees by following them. We encourage our 
customers to write or call for a demonstration of this equipment prior to 
use or for any additional Information relative to use or repairs. 

©COPYRIGHT. MINE SAFETY APPLIANCES COMPANY. 1985 

Manufactured by 

MINE SAFETY APPLIANCES COMPANY 
PITTSBURGH, PENNSYLVANIA, U.S.A. 15230 
588 (L) REV. 0 478303 



MSA CALIBRATION TEST SYSTEM 
for use with 

MSA HYDROGEN SULFIDE, COMBUSTIBLE GAS 
AND OXYGEN ALARM MODEL 361 

Parts Required: Flow Control, part no. 467896 
Adapter-Hose, part no. 449401 
Calibration Gas, part no. 478192 
50% LEL Pentane (.75% Pentane and 
15% Oxygen in nitrogen) 

Calibration Gas, part no. 467898 
Hydrogen Sulfide 10 ppm in Nitrogen 

INSTRUCTIONS 

Test the operation of the pump and sample flow indicator by 
momentarily placing a finger over the sample inlet of the 
instrument. The flow indicator should be at the top of the 
window before falling from view while the inlet is blocked. If 
not, see the instrument Instructiv .. Manual for required 
maintenance. 

1. Attach the flow control to the .75% pentane and 15% oxygen 
calibration gas tank. 

2. Connect the adapter-hose to the flow control. 

3. Open the flow control valve. |ji|^ 

4. Connect ±h.e adapter-hose fitting to the inlet of the 
instrument; after approximately 15 seconds, the LEL meter 
should stabilize and indicate between 47 and 55%. If the 
indication is not in the correct range, remove the right end 
of the indicator and adjust the LEL SPAN control to obtain 50%. 

5. Verify the oxygen reading; it should be between 13 and 17%. 
(This is a response check only. The oxygen sensor should be 
calibrated to 20.8% oxygen in fresh air before each use.) 

6. Disconnect the adapter-hose fitting from the instrument. 

7. Close the flow control valve. 

8. Remove the flow control from the calibration gas tank. 

9. Attach the flow control to the hydrogen sulfide calibration 
gas tank. 

10. Open the flow control valve. 

11. Connect the adapter-hose fitting to the inlet of the 
instrument; after approximately 1 minute, the TOX readout 
should stabilize and indicate 7 to 13 ppm. If the indication 
is not in the correct range, remove the right end of the 
indicator and adjust the TOX SPAN control to obtain 10 ppm. 



12. Disconnect the adapter-hose fitting from the instrument, 

13. Close the flow control valve. 

14. Remove the adapter-hose from the flow control. 

15. Remove the flow control from the calibration gas tank. 
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OVERVXEW 

NET Midwest, Inc.'s regional headquarters are in Bartlett, 
Illinois. NET Midwest, Inc. currently has five operating 
divisional laboratories: Bartlett, Illinois; Cedar Falls, Iowa, 
Chicago, Illinois; Indianapolis, Indiana; euid Rockford, Illinois. 
It is the intent of the meuiagement of the corporation and its 
parent company,. National Environmental Testing, Inc., to 
establish additional divisional laboratories at other strategic 
locations. 

NATIONAL ENVIRONMENTAL TESTING, INC., is a network Of high 
quality regional laboratories in California, Illinois, Indiana, 
Iowa, New Jersey, and Texas, that offers a comprehensive range of 
environmental testing services. NET Midwest, Inc. can offjr the 
best of both worlds - the customized, personal service you would 
expect from your regional lab, but also the advantages made 
possible by a large, national corporation. 

Division Memagers are each responsible for profitability and 
analytical quality assurance within their operating units. They 
are accountable for their performeuice to the President who is 
assisted by the Vice-President of Finance, the Vice-President and 
Director of Quality Assurance, and the Vice President of Business 
Development. 

While the division manager's autonomy allows flexibility to meet 
the needs of our clients on a local basis, NET Midwest, Inc.'s 
corporate staff monitors and coordinates the activities of all 
laboratories to assure consistent quality of results and 
services. Each lab must operate within guidelines established at 
the corporate level for business practices, personnel management, 
laboratory methods, facilities management, and record keeping. 
Most importantly, each must participate in our inter-laboratory 
quality assurance program. 

In summary, NET's management approach has allowed us to develop a 
network of responsive, self-sufficient laboratories which are 
competitively superior. 
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NET Midwest's fourth facility is at 6964 Hillsdale Court in 
Indianapolis, Indiana. This laboratory is 6380 square feet of 
which 1900 square feet is office and 4480 square feet is 
laboratory. The Indianapolis laboratory specializes in the 
analysis of a wide variety of matrices in support of the auto 
industry. 

NET Midwest's fifth facility is located at 3548 35th Street, 
Rockford, Illinois. This laboratory is 5000 square feet of which 
900 square feet is devoted to office, 2600 square feet to 
laboratory, and 1500 square feet of warehouse. The Rockford lab 
specializes in environmental testing of drinking water wells for 
VOC contamination with complete GC/MS capabilities. It also 
provides the other NET Midwest divisions with the capability for 
the Waste Incineration Profile which includes BTU, Chlorine and 
Sulfur. 
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FAC X 31. X T X ES 

NET Midwest's regional headquarters are located at 850 West 
Bartlett Road, Bartlett, Illinois. The Bartlett Division 
laboratory is in the same facility. This location has a total of i 
7500 square feet of which 2100 square feet is corporate offices; | 
5300 square feet is laboratory. As is the case at each of the 
NET Midwest facilities, there are actually four separate 
laboratories: inorganic chemistry, organic chemistry, j 
wastewater, and microbiology. In addition, each divisional ' 
laboratory has a specialty — at Bartlett this special section is 
gas chromatography/mass spectrometry. Each laboratory in the NET 
Midwest group maintains several separate and complete sets of i 
analytical glassware, thus eliminating cross-contamination 
between high-level and trace-level analyses. ri 

NET Midwest's second laboratory is located at 704 Enterprise ' 
Drive in Cedar Falls, Iowa. This laboratory is 9800 square feet, 
of which 3000 square feet is office and 6800 square feet is i 
laboratory space. The Iowa laboratory specializes in a wide 
variety of environmental and industrial hygiene analyses. The 
Cedar Falls laboratory is currently the only AIHA accredited 
laboratory in the NET group of laboratories. This laboratory is 
also accredited by the National Institute of Standards and 
Technology (formerly the National Bureau of Standards) under the 
NVLAP program for the einalysis of bulk materials for asbestos fS 
content. 

NET Midwest's third laboratory is located at 222 South Morgan ! 
Street in Chicago, Illinois. This facility is 5100 square feet 
of lab space and 1200 square feet of office. This lab 
specializes in the analysis of foods, grains, pharmaceuticals, 
cosmetics and feed additives. With a wide range of clients 
throughout the United States, nutrition labeling and vitamin 
analyses are the primary services of this laboratory. 

' I 
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GErsTERAJL. EERVXCEE 

With its extensive laboratory capabilities and creative 
application of professional experience, NET Midwest serves a 
variety of client needs in the fields of chemical and 
microbiological testing. The list below describes general 
categories of services offered by NET Midwest, while the Special 
Projects Section presents examples of how we have integrated 
certain elements of our services for specific projects. 

SOIL 
FOOD 
SLUDGE 
GRAINS 
COSMETICS 
HAZARDOUS WASTE 
HEALTH PRODUCTS 
GROUNDWATER 
FEED ADDITIVES 
WASTEWATER 
PHARMACEUTICALS 
SEDIMENT 
INDUSTRIAL HYGIENE 

MINERALS 
BACTERIA 
RESIDUES 

PROXIMATES 
NUTRITION LABELING 

PRIORITY POLLUTANTS 
TRACE METALS 
AMINO ACIDS 
PESTICIDES 

VITAMINS 
SOLVENTS 

PCB'S 
ASBESTOS ANALYSIS 

* EPA Contract Laboratory Program 

* Air Sample Analysis 

* RCRA groundwater programs 

* AHERA Asbestos Testing 

* U.S. Army Nutrition Study 

* NPDES permit monitoring 

* Landfill leachate analyses 

* OTC drug quality control 

* Incineration profile 

* Bacteriological monitoring 

* Contaminated grain study 

* Vitamin assaying 

* Industrial Hygiene Surveys 

* Underground Storage Tanks 
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3 XAL PROJECTS 

Client Illinois EPA 
Springfield XL 
217-785-5168 
Karl Reed 

Project Name: Contract Lab Program 

NET Midwest was selected to be an Illinois Environmental 
Protection Agency contract laboratory. Under that program, we 
provided analytical services for three activities: emergency 
response, the Comprehensive Environmental Response Compensation 
and Liability Act (CERCLA). and the Clean Illinois Program 
relating to hazardous wastes sites. As part of these programs, 
samples were analyzed to determine the presence and concentration 
of specific chemicals including: heavy metals, cyanide, PCB's and 
complete organic priority pollutants. Extensive GC/MS analyses 
were performed to identify unknown organic compounds. Sample 
matrices included: soils, wastewater, groundwater, sludge, cuid 
unidentified material from drums. NET Midwest prepared an 
extensive QA plan in accordeuice with the federal Contract 
Laboratory Program (CLP). This was utilized to provide consistent 
results of known and documented quality that are legally 
defensible in court. 

Client General Foods 
Chicago IL 
312-471-7719 
Tom O'Bricin 

Project Name: . "Tang" Quality Control 

General Foods routinely sends samples of "Tang" to NET Midwest to 
be analyzed for vitamins. This is done to primarily check their 
batch processor. 

Client Sheller Globe Corp. 
Iowa City lA 
319-524-4560 
Bill Murray 

Project Name: Industrial Hygiene Survey 

NET Midwest completed a comprehensive industrial hygiene survey 
at the Iowa City facility to evaluate worker exposure to a wide 
variety of chemicals.Contaminants evaluated included solvents, 
metals, dusts, acids, stripping compounds as well as other 
contaminants. 

0 

o 
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Client U.S. Army - Natick 
Research Center 
617-651-4489 
Bonnie Atwood 

Project Name: Rations for 
Nutrient Content 

The U.S. Army awarded a contract to the Chicago division of NET 
Midwest, Inc. to analyze rations for Fatty Acids, Cholesterol, 
Vitamins, Minerals, etc. This 3-year project was to determine 
the stability of these nutrients in both the components and the 
complete meals. 

'Client Petroleum Marketers 
of Iowa 
Des Moines lA 
515-244-6273 
Ed Kistenmacher 

Project Name: Benzene Monitoring 

Working with the Petrolexam Marketers of Iowa, NET Midwest 
completed the analysis of several hundred benzene air samples for 
oil jobbers in Iowa. The air samples were analyzed to determine 
compliance with the OSHA Benzene Steindard. Soil testing has also 
been completed in conjunction with the removal of several hundred 
underground storage tanks in Iowa. 

Client Soft Sheen Inc. 
Chicago IL 
312-978-0700 
Kevin Gross 

Project Name: Preservative 
Challenge Test 

This sizable manufacturer of beauty and hair-care products 
submits samples for preservative testing. A Preservative 
Challenge Test is performed with specific microoganisms incubated 
at optimum conditions and then tested at one, two, three and four 
hour intervals. 
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Client Dames and Moore 

Park Ridge IL 
312-297-6120 
Mike Ander 

Project Name: Indiana Army 
Ammunition Pleint 
Contamination Survey 

As a subcontractor to Dames & Moore, NET Midwest was responsible 
for the chemical analysis of surface water, sediment and soil 
samples. Analytical parameters included explosives and priority 
pollutants. The performance of the contract was monitored by the 
US Army Toxic and Hazardous Materials Agency and included an 
extensive Quality Assurance Program. Months of testing and 
methods development were required to achieve certification before 
actual samples could be analyzed. 

Client Illinois Power Co. 
Decatur IL 
217-424-6832 
Harry Walton 

Project Name: Groundwater 
Monitoring 

D Illinois Power Company contracted with NET Midwest to perform a 
two year groundwater monitoring study at several Illinois Power 
facilities. Much of this work fell under the RCRA monitoring 
requirements. Analyses included groundwater contamination 
parameters. Safe Drinking Water Act metals, organics and 
radiological parameters. 

Client Rockwell International 
Cedar Rapids lA 
319-395-5716 
Darrell Kula 

Project Name: Wastewater Monitoring 

NET Midwest is involved in ongoing analysis of the plant effluent 
into the Cedar Rapids Water Pollution Control Facility. The work 
involves analysis of various organic and metals parameters to 
ensure that they are in compliance with their pretreatment 
permits. NET Midwest was able to meet the stringent 24 hour turn 
around required for this project. 
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Client Fannie May 
Chicago IL 
312-243-2700 
Ken Day 

Project Name: Raw Ingredient QC 

Fannie May Candy Company daily sends many of its raw ingredients 
to NET Midwest for Quality Control analyses. This includes such 
tests as aflatoxin in nuts. As part of a quarterly inspection of 
their Chicago manufacturing facility, we also do a thorough audit 
of their of their facility for proper sanitation. 

Client Testing Service Co. 
Wheaton IL 
312-65.3-3920 
Charles Luther 

Project Name: TCE Monitoring 

As subcontractor to Testing Services Corporation, NET Midwest was 
responsible for groundwater monitoring of trichloroethylene. 
This project, located in Michigan, was to determine the extent 
and movement of the TCE contamination plume. Water and soil 
samples were analyzed in addition to drinking water monitoring 
from a nearby city. 

Client Mardel 
Glendale Heights IL 
312-351-0606 
Ron Reid 

Project Name: Product Labeling 
Verification 

NET Midwest routinely analyzes finished products for this 
manufacturer of aquarium pet food, to assure that the various 
lots contain the labeled specifications. 
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client Iowa Environmental 
Services 
515-279-8042 
Glenn Soyer 

Project Name: VA Medical Center 
Iowa City 

Project Name: Space Shuttle 
Water Quality 

NET Midwest supplied Standard Plate Count analyses to Sundstrand 
Aviation during their development of the water supply system to 
be used on the space shuttles. NET Midwest's bacteriology lab 
has been certified by the Illinois Department of Public Health to 
perform specific bacteriological tests on drinking water. 

6 

Iowa Environmental Services is involved with an asbestos 
abatement project that is being done in conjunction with the , 
renovation of a VA hospital. NET Midwest has been responsible ' 
for analytical testing of asbestos bulk and air samples. lES has 
also contracted with NET Midwest to periodically inspect the site 1 
to assure that proper abatement practices are followed. J 

Client E.A. Hickok & Assoc. 
Des Moines lA ^ 
515-277-6678 
Rod Vlieger * 

Project Name: Marshalltown Instruments 

Working for E.A. Hickok euid Associates, NET Midwest was 
responsible for the analysis of soil and water samples at the 
Marshalltown Instruments site. This analysis was required to ^9 
comply with RCRA site closure regulations. Analyses included 
volatile organics and Safe Drinking Water Act metals. 

Client Sundstrand Aviation 
Rockford IL 
815-226-6000 
Olven Briles 
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Client Dames & Moore 
Park Ridge IL 
312-297-6120 
Mike Ander 

Project Name: Buffalo Rock 
Reclamation Project 

As a subcontractor to Dames & Moore, NET Midwest was responsible 
for all analytical work on the Buffalo Rock Reclamation Project. 
This abandoned coal mine study included analysis of mine spoil 
samples, water samples, and soil samples. Procedures applicable 
to overburden and mine soils were used. Analyses included 
minerals, heavy metals, general water quality parameters, 
neutralization potential, and available and exchangeable soil 
constituents. 

Client Fred C. Hart & Assoc. 
Denver, CO 
816-459-6719 
John M. Wise 

Project Name: Farmland Industries 

Under contract from Fred C. Hart & Assoc., NET Midwest conducted 
a priority pollutant screening of soil samples for one of 
Farmland Industries' plants. The samples were analyzed for all 
128 priority pollutants as listed in Section 3 of the Clean Water 
Act. At the time, no reference methods existed for soil samples; 
NET Midwest adapted existing methods to meet the needs of our 
client. 

Client Owens-Illinois 
Toledo, Ohio 
419-247-9506 
Gary Griffith 

Project Name: Priority Pollutant 
Monitoring 

Owens-Illinois contracted with NET Midwest for priority pollutant 
analysis of wastewater effluents at four of their paper mills 
located across the United States. These analytical results were 
used for NPDES permit application requirements. Analysis 
included the complete priority pollutant list of 128 parameters. 
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d Client Dames & Moore 
Park Ridge IL 
312-297-6120 1 
Mike Ander J 

Project Name: Exxon Mine Site 

As a subcontractor to Dames & Moore, NET Midwest was responsible 
for surface water, ground water, air, sediment, and macrophyte 
analysis on a monthly and/or quarterly basis. This included data 1 
generation for minerals, trace metals, pesticides, and other i 
organics. Sediment loading euid sulfur dioxide air monitoring 
were added to the study. The purpose of the project was to 
provide a complete baseline study of an area in Wisconsin 
relative to a new ore mine. 

Client Harza Engineering 
Chicago IL 
312-855-7000 
Krishna Myankar 

Project Name: Oil Removal Study 

Harza Engineering was the prime contractor to design and 
construct a drinking water treatment plant on a pilot scale to 
remove oil contamination. NET Midwest analyzed samples obtained 
from 6 treatment points throughout the system. The purpose of 
the project was to determine the most efficient method of 
removing oil contamination from a water supply and to see if the 
final effluent would meet drinking water requirements. A portion 
of the project included 7 samples for complete priority pollutant 
analysis and Safe Drinking Water Act organic parameters at the 
part per trillion level. 

Client Conagra Poultry Company 
El Dorado AR 
501-863-1624 
Dr. R. L. Hood 

Project Name: Vitamins in Premix 

Conagra Poultry Company contracts with NET Midwest to analyze 
their premix feed ingredients for vitamins. This is done to 
ensure that the premix, which is eventually fed to livestock and 
poultry, is mixed correctly and satisfies label claims. 

o 
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Client Amoco Oil 
Whiting IN 
219-473-3075 
Jim Miller 

Project Name: Specialized Testing 

Samples of waxes and oils are analyzed per the Code of Federal 
Regulations in order to establish their compliance with the 
appropriate regulation. This establishes their suitability to be 
used as coatings in the food industry. 

Client Me teal f & Eddy 
Wakefield MA 
617-246-5200 
Bruce Goodwin 

Project Name: Pembroke/Cross Brothers 
Superfund Site 

As a subcontractor to Metcalf & Eddy, NET Midwest was responsible 
for the chemical analysis of soil, groundwater and drinking water 
samples to determine the presence and extent of contamination at 
a superfund site. Analysis included heavy metals, cyanide, 
phenol, and the complete organic target compound list (TCL). An 
extensive Quality Assurance Project Plein was prepared in 
accordance with guidelines and specifications presented in the 
federal Contract Laboratory Program (CLP). USEPA approval of the 
QAPP was required prior to performing this contract. 

page 11 



I 
C:RE:DE]MTXAJL.S AJNTD C ERT X F X CAT X OIM3 4 

9 

NET Midwest's laboratories are staffed with professionally ^ 
qualified and experienced chemists, biologists, microbiologists, * 
and managers utilizing the latest equipment. 

As a member of the American Council of Independent Laboratories, . 
NET Midwest has pledged to maintain absolute impartiality and 
confidentiality whether the client be government, industry, or an « 
individual. The ACIL's strict Qualification Program outlines ] 
standards for personnel, equipment cind reference sample programs. * 
In addition to its professional recognition, ACIL divisional and 
national conferences provide NET Midwest with information on *1 
governmental regulations, legislative analysis and management .J 
assistance. 

n Through either corporate or individual memberships, NET Midwest ] 
is represented in many other industrial and professional 
associations, a few of which are: 

American Chemical Society ' 
American Water Works Association 
Institute of Food Technologists • 
American Electroplaters Society 

Association of Official Analytical Chemists 
National Feed Ingredient Association 

Water Quality Association 
Society for Applied Spectroscopy 
American Society-Mass Spectrometry 
Association of Vitamin Chemists 

American Society for Testing and Materials 
American Industrial Hygiene Association 

American Industrial Hygiene Association-IA/IL Section 
Iowa Safety Council 

American Society of Safety Engineers 
Black Hawk County(Iowa)Environmental Task Force 

Iowa Association of Business and Industry 
Iowa Society of Solid Waste Operation 

National Asbestos Council 

The Department of Public Health, state of Illinois, has inspected 
and approved our personnel and facilities to conduct 
microbiological analyses of public and private drinking water 
supplies. This certification is listed in the U.S. Department 
of Health, Education and Welfare registry of laboratories. 
Periodic inspections by the State ensures compliance in quality 
assurance, record keeping and facility maintenance. Most states 
have certification reciprocity. 

NET Midwest is also certified by the Illinois Environmental 
Protection Agency for the cinalyses required under the Safe 
Drinking Water Act. 
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m In addition to lEPA's certification, NET Midwest was also 
"approved" to provide analytical services to the Agency under its 
Contract Lab Program. Under this program, NET Midwest provided 
services for three activities: emergency response, the 
Comprehensive Environmental Response Compensation and Liability 
Act (CERCLA), and the Clean Illinois Program relating to 
hazardous waste sites. An extensive Quality Assurance Plan was 
prepared modeled after the Federal Contract Lab Program. This is 
utilized to provide results consistent with the federal program 
which requires results of a known and documented quality that are 
legally defensible in a court of law. 

The Cedar Falls Division of NET Midwest is accredited by the 
American Industrial Hygiene Association (#285), and is certified 
by the EPA for bulk asbestos analyses. The laboratory is also 
enrolled in the NVLAP bulk asbestos certification program 
administered by the National Bureau of Standards. 

NET Midwest is certified by the Wisconsin Department of Natural 
Resources. Minimum requirements and criteria for laboratories 
submitting monitoring data to the Department have been 
established. These rules are applicable to commercial, 
municipal, and industrial laboratories that analyze wastewater, 
groundwater, surface water, hazardous substances, hazardous 
waste, and sediments. These rules specify methodology, 
laboratory quality control procedures, and laboratory records. 

NET Midwest is also certified by the US Army Toxic and Hazardous 
Materials Agency (USATHAMA) to perform analysis on water, soil, 
and sediments for a wide variety of tests, including explosives 
and priority pollutants. 

NET Midwest is certified by the State of Iowa for the analysis of 
Safe Drinking Water Act parameters and participates in the EPA 
Water Pollution and Water Supply Performance Evaluation Studies. 
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REGULATORY AGEIMGIES 

Compliance with rules issued by various government regulatory 
agencies is often the prime reason for a client to seek the 
services of NET Midwest. Therefore, we maintain contact with 
such agencies and stay attuned to their ever-changing 
requirements. This program of positive communication proves 
invaluable to many of our clients by providing them with 
assistance in regulation monitoring, permitting, compliance, data 
gathering, etc. NET Midwest regularly communicates with agencies 
such as: 

FEDERAL 

Environmental Protection Agency 
Department of Agriculture 

Department of the Army, Corps of Engineers 
Department of Wildlife and Conservation 

Bureau of Standards 
Geological Survey 

Department of Commerce 
Nuclear Regulatory Commission 
Food and Drug Administration 
Department of Public Health 

US Army Toxic and Hazardous Materials Agency 
Occupational Safety and Health Administration(OSHA) 

National Institute of Occupational Safety and Health(NIOSH) 

STATE 

Environmental Protection Agency 
Department of Public Health 

Department of Natural Resources 
Department of Environmental Monitoring 

Department of Transportation 
Department of Conservation 

Department of Water Resources 
State Water Survey 

MISCELLANEOUS 

Metropolitan Sanitary District of Greater Chicago 
Rockford Sanitary District 

Northeastern Illinois Planning Commission 
Various Municipal Utility Districts 
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m LABORATORY EQUXRlVrEI^T 

A substantial investment in laboratory equipment is necessary to 
properly perform high quality analytical work. NET Midwest is 
committed to a continuous expansion and upgrading of equipment 
and capabilities as required to maintain its total service 
commitment to clients. NET Midwest's present laboratory 
equipment includes: 

5 - H-P 5970b MSD Gas Chromatograph/Mass Spectrometers 

2 - H-P 5993b Gas Chromatograph/Mass Spectrometer 

P E 8500 Gas Chromatograph with NPD & FID 

P E 3920 Gas Chromatograph with FID & TCD 

2 - H-P 5890 Gas Chromatograph with ECD & FID 

H-P 5880 Gas Chromatograph with dual ECD, FID, & NPD 

H-P 5880 Gas Chromatograph with dual ECD & FID 

H-P 5890 Gas Chromatograph with FID 

Tracor 560 Gas Chromatograph with ECD 

Varian 1475 Atomic Absorption Spectrophotometer 

PE 5100 Atomic Absorption Spectrophotometer 

PE 703 Atomic Absorption Spectrophotometer 

PE 560 Atomic Absorption Spectrophotometer 

2-PE 460 Atomic Absorption Spectrophotometers 

PE Plasma 40 ICP Emission Spectrometer 

Beckman DU-20 UV/VIS Spectrophotometer 

Waters 440/441 HPLC with 420 Fluorescence 

Dohrmann DC-80 Low Level TOC Analyzer 

Dohrman DX-20 TOX Analyzer 

Olympus BH-2 Phase Contrast Microscope 
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Olympus BH-2 Polarized Light Microscope 

Sequoia-Turner Model 450 Fluorometer 

Parr Oxygen Bomb Calorimeter System 

Pye Unicam UV-VIS Spectrophotometer 

1 
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LABORATORY RROCEDURE3 

NET Midwest analyzes a wide range of sample matrices for a long 
list of parameters. The types of samples would include: water, 
foods, cosmetics, sludges, bottom sediments, grains, alloys, 
tissues, feed additives, hazardous waste, soils, fertilizers, and 
many more. 

As is the case with all submitted analytical work, NET Midwest 
utilizes the current approved procedure or the most appropriate 
methodology. For example, any samples submitted in conjunction 
with requirements to satisfy U.S. Environmental Protection 
Agency permits or applications would necessitate use of USEPA 
methods. Many food products submitted for quality control.would 
use procedures from the Association of Official Analytical 
Chemists. 

Analytical protocols can be specified by the client or the 
appropriate method will be selected by the laboratory. 

The following is a list of the principal agencies and 
associations that provide analytical method reference sources for 
laboratories like NET Midwest. 

National Bureau of Standards 
U.S. Environmental Protection Agency 
Association of Official Analytical Chemists 
American Society of Testing Materials 
Institute of Food Technology 
AWWA/WPCF Standard Methods Committee 
Department of Public Health 
U.S. Department of Agriculture 
U.S. Pharmacopeia 
National Institute of Occupational Safety and 
Health(NIOSH) 

Occupational Safety and Health Administration(OSHA) 

A complete list of reference manuals, books, methods, etc. is 
available for review in NET Midwest's copyrighted Quality 
Assurance Manual. 

In addition to all 
Midwest has written a 
Mcinuals not only give 
compile the background 
from experiences of 
procedure. This would 

of the available reference methods, NET 
complete set of Procedure Manuals. These 
the complete euialytical protocol, but also 
information from all of the references and 
the staff, and incorporate them into the 
include such information as interferences. 

pretreatment, holding times, etc. 
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The following is a table from 40CFR 136 to be utilized as a 
guideline for sample containers, preservation of samples, and 
holding times. This table is extremely important in assuring 
data reliability. NET Midwest provides all required sample 
containers at no extra charge to control contamination and 
preservation. 

MAXIMUM 
PARAMETER CONTAINER PRESERVATIVE HOLDING TIME 
Acidity/Alkalinity P,G None 14 days 
Ammonia P,G H2S04 to pH<2 28 days 
BOD P,G None 48 hours 
Chloride P,G None 28 days 
Chlorine P,G None immediately 
Chromium, hex P,G None 24 hours 
COD P,G H2S04 to pH<2 28 days 
Color P,G None 48 hours 
Conductivity P,G None 28 days 
Cyanide P,G NaOH to pH>12 14 days 
Fluoride P,G None 28 days 
Hardness P,G None 6 months 
MBAS P,G None 48 hours 
Mercury P.G HN03 to pH<2 28 days 
Metals P,G HN03 to pH<2 6 months 
Nitrate P,G None 48 hours 
Nitrite P,G None 48 hours 
Nitrogen,total P,G H2S04 to pH<2 28 days 
Oil & grease G H2S04 to pH<2 28 days 
Organic compounds 

Volatiles G None 14 days 
Extractables 
pre-extraction G None 7 days 
post-extraction G None 40 days 

PH P,G None immediately 
Phenol G H2S04 to pH<2 28 days 
Phosphorus P,G H2S04 to pH<2 28 days 
Radiologicals P,G HN03 to pH<2 6 months 
Silica P None 28 days 
Solids: tot, susp, vol P,G None 7 days 
Solids: diss, sett. P,G None 48 hours 
Sulfate P,G None 28 days 
Sulfide P,G ZnAc+NaOH to pH>9 7 days 
Sulfite P,G None immediately 
TOC P,G H2S04 to pH<2 28 days 
TOX G HN03 pH<2 14 days 
Turbidity P,G None 48 hours 

P = Plastic G = Glass 
With the exception of fluoride, metals, and radiologicals, all 
samples must be kept at 4C in addition to listed preservatives. 

! 

< 

o 
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NET Midwest utilizes a computerized laboratory management system 
to assist the entire operations of the laboratory from the 
logging in of samples to the generation of customized reports. 
This custom written system is one of the most advanced systems in 
the country, and allows us at NET Midwest to give you the service 
you need with the speed, accuracy, and unlimited flexibility of 
the computer. We've virtually eliminated the mistakes and 
excuses that go hand in hand with a manual system; i.e. 
transcription errors; paperwork being lost or buried on someones 
desk; due dates or holding times being missed because it wasn't 
written down; etc. The computer system allows us to maximize the 
quality and responsiveness of our analytical service and at the 
same time minimizes a lot of the burdensome manual tasks required 
in our business. This nets out to better quality service and 
data at lower costs. 

The following is the menu from which most of the day to day 
operations of LABSYS are accomplished: 

LABSYS LABORATORY MANAGEMENT SYSTEM MAIN MENU 

I...ENTER NEW SAMPLES (LOGIN) 
2...CORRECT SAMPLE AND TEST SELECTION 
3...PRINT LABELS 
4...PRINT CLIENT FILE 
5...PRINT DAILY LOG 

6...PRINT TEST QUEUE / PRINT DATA SHEETS 
7...ENTER TEST RESULTS 
8...CORRECT TEST RESULTS 
9...LOAD & CORRECT TEST RESULTS 

10..PRINT/DISPLAY - INDIVIDUAL SAMPLE STATUS 
II..PRINT ALL SAMPLE COMPLETION STATUS 
12..PRINT AND APPROVE DATA 
13..PRINT REPORT 
14..PRINT INVOICE 

15..PRINT TEST LIST AND GROUP LISTS 
16..HISTORY MENU 
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In addition, LABSYS also has a maintenance menu. Each of the 
modules on this menu perform some sort of maintenance function. 

1 

i 
1 I...CLIENT FILE MAINTENANCE 

2...DELETE SAMPLES 
3...TEST FILE MAINTENANCE & REPORTS 
4...INITIAL SYSTEM, FORMAT REPORT/INVOICE/SET SAMPLE NO. i 
5...END OF MONTH REORGANIZATION OF DATA 
6...CREATE DATA FILES 
7...CONFIGURE TERMINAL 1 
8...BALANCE i 
9...SET CUSTOMER ACCESS INFORMATION 
10. .INITIALIZE QA COUNTER SYSTEM 
II..PRINT/DISPLAY WORK IN PROGRESS 

Again, the system maximizes the quality and responsiveness of 
data tracking and reporting of NET Midwest analytical services. 
We're proud of our computer management system at NET Midwest euid ' 
would welcome the opportunity to discuss it further. The 
following page shows a brief diagram of the flow of data using 
the system. 

o 

o 
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IL.A.B3Y3 DATA FLOW 

CLIENT INFORMATION 

SAMPLE INFORMATION 

TESTS BY GROUP > 

TESTS INDIVIDUALLY > 

RESULTS BY PARAMETER > 

RESULTS BY SAMPLE > 

LOAD & CORRECT BY SAMPLE > 

LOGIN 

TESTING 
AND 

RESULTS 

->LABELS FOR SAMPLES 

->LOG SHEETS 

-> DAILY LOG 

->TEST QUEUE 

•>PARAMETER DATA SHEETS 

SAMPLE STATUS 
->ALL SAMPLE STATUS 
->WORK IN PROGRESS REPORT 
->INDIVIDUAL SAMPLE STATUS 

MANAGER'S APPROVAL APPROVAL ->APPROVAL REPORT 

REPORT FORMATS > 

INVOICE FORMAT 

REPORTING 

INVOICING 

DELETE SAMPLES 

HISTORY 

SYSTEM 

•> REPORTS 

-> INVOICES 
•> SALES REGISTER 
->T0 ACCOUNTS RECEIVABLE 
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GEIsTERAIL. DXSCUS3X02Sr 

The purpose of the independent analytical laboratory is to 
provide information that is accurate, reliable, and adequate for 
its intended use with absolute impartiality. To meet this 
purpose, NET Midwest has developed a complete Quality Assurance 
Program to guide the total operations of our laboratories from 
shipping of bottles to filing of reports. This program is 
described in full in our Quality Assurance Manual. This manual 
is the basis for instruction and direction in the establishment 
and maintenance of NET Midwest's Quality Assurance Program. It 
describes the criteria, guidelines and recommendations for the 
physical resources, the human resources, the data validation and 
the mode of operation of the laboratory. Management, 
statistical, preventative, corrective, administrative, and 
investigative techniques are employed to maximize this 
achievement. 

NET Midwest's copyrighted Quality Assurance Manual is 
representative of our great investment in total quality 
assurance. Therefore, we consider much of its content 
proprietary. V/hile a manual is available for inspection and 
review at each of NET Midwest's offices, copies will only be 
allowed to leave the office when the party makes a request in 
writing and agrees to sign our release form. 

The following table of contents from our Quality Assurance Manual 
gives a listing of all sections that are covered. As can be 
seen, NET Midwest has invested in an extensive program which 
covers every aspect of laboratory operations. 

1. INTRODUCTION 
2. QUALITY ASSURANCE OVERVIEW 
3. ORGANIZATION FOR QUALITY 
4. COSTS AND BENEFITS 
5. TRAINING AND CERTIFICATION 
6. PROCEDURE MANUALS 
7. FACILITIES 
8. PROCUREMENT CONTROL, REAGENTS AND REFERENCE STANDARDS 
9. MAINTENANCE AND CALIBRATION 
10. PACKING AND SHIPPING 
11. DOCUMENT CONTROL 
12. DATA HANDLING, REPORTING AND RECORDKEEPING 
13. CUSTOMER RELATIONS 
14. CALIBRATION CURVES 
15. PRECISION AND ACCURACY 
16. INTERLABORATORY TESTING 
17. DATA VALIDATION AND REVIEW 
18. CLOSED LOOP CORRECTIVE ACTION AND FEEDBACK 
19. AUDITS 
20. REFERENCES 
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'1 o Q - A. - MANTUAJL. SOMMARY 

In order to obtain a clearer picture of NET Midwest's coiranitment 
to quality, the following is a summary of each section of our 
Q.A. Manual. For a more detailed review of our program, we 
invite you to meet with one of our Division Managers at your 
nearest NET Midwest office. 

SECTION 2. QUALITY ASSURANCE OVERVIEW 

This section was written to provide a general overview of our 
Quality Assurance Program. This summary allows the reader to 
obtain a total picture of our program without reading the entire 
Q.A. Manual. 

SECTION 3. ORGANIZATION FOR QUALITY 

The establishment of a quality assureuice program, as described in 
our Quality Assuramce Memual, requires the assistance of all the 
people within NET Midwest to carry out the monitoring, 
recordkeeping, statistical techniques and other functions 
required by our system. This total commitment of all personnel ^9 
to the production of reliable data is dependent upon the 
conscientious effort of everyone involved. Therefore it is 
important that each member of the organization have a clear 
understanding of his or her duties, responsibilities and their 
relationship to the compeuiy-wide effort. This section assists in 
that understanding by giving a structure and organization to this 
commitment to quality. Organization charts for the corporation 
and the divisions, along with job descriptions for all personnel 
are provided. 

SECTION 4. COSTS AND BENEFITS 

Quality assurance costs are segregated and recorded to identify 
elements of our quality assurance program whose costs may be 
disproportionate to the benefits derived. This assists in 
carrying out policies in the most efficient and economical manner 
commensurate with continued accuracy and precision of the data 
produced. Simply stated - what are the real costs associated 
with our Q.A. program in relationship to the benefits? 

O 
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SECTION 5. TRAINING & CERTIFICATION 

The most important element in providing quality data is our 
people. Therefore, it is vital to make sure every employee is 
thoroughly knowledgeable in their area of responsibility and can 
demonstrate competence on a regular basis in dociamented form. To 
attain this, we have a formal training program which not only 
ensures that every employee knows what they're doing, but 
generates confidence that our analytical results are correct. 
This mandatory training program covers all aspects of our 
operation, including extensive training in quality assurance and 
safety. 

SECTION 6. PROCEDURE MANUALS 

A quality assurance program should assure that all work, from the 
ordering of materials to the reporting of results, be prescribed 
in clear and complete written instructions of a type appropriate 
to the circumstances. Manuals are not only written for our 
cuialytical testing programs but also for such aspects of our 
operation as maintenance, calibration, reporting, quoting, and 
invoicing. Bench sheets, when appropriate, have been developed 
for immediate reference. 

SECTION 7. FACILITIES 

Because of the extent to which the laboratory environment can 
affect the results of the analysis, the laboratory facility must 
be carefully planned and that plan periodically evaluated. In 
general, the physical conditions shall comply with applicable 
local building codes, OSHA requirements, EPA requirements, and/or 
other legal requirements. Emphasis will be placed on 
professionalism, efficiency, and safety. 

SECTION 8. PROCUREMENT CONTROL, 
REAGENTS, AND REFERENCE STANDARDS 

The quality of our reagents and chemicals can directly affect the 
quality of our analytical results. Described in this section are 
the procedures for ordering, receiving, marking, and storing 
materials, reagents, and chemicals. Minimum standards are 
specified to insure that these supplies do not jeopardize the 
quality of our analytical results. Also established are the 
shelf lives for reagents, standards, and chemicals. 
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SECTION 9. MAINTENANCE AND CALIBRATION 

Because we rely so heavily on our instruments, it is the purpose 
of this section to assure that only properly maintained and 
calibrated instruments and equipment are used in the measurement 
process. Preventive maintenance is an orderly program of 
positive actions (equipment cleaning, lubricating, adjusting, 
reconditioning, and/or testing) to prevent instruments from 
failing during use. Calibration is the process by which a 
standard or piece of equipment of a given accuracy is compared 
against a standard or piece of equipment of a higher accuracy. 
Adjustments are made as necessary to assure that the standards or 
equipment are within the prescribed accuracy. 

SECTION 10. PACKING AND SHIPPING 

Because of the fragile and sometimes sensitive nature of samples 
and their containers, special precautions must be taken for 
handling, storage, packing and shipping to protect the integrity 
of the samples and to minimize damage, loss, deterioration, 
degradation, and/or modification. This section addresses 
acceptable sample containers, sample volumes, preservatives, 
holding times, chain of custody procedures, DOT shipping 
regulations, and the disposal of samples. 

SECTION 11. DOCUMENT CONTROL 

Sound procedural doc\jmentation of laboratory operations - from 
dishwashing and balance calibration to maintenance and analytical 
testing - are essential to overall quality control. Inaccurate 
or outdated procedures within a facility can cause severe quality 
problems. It is the purpose of this section therefore, to 
describe the system we use to ensure that current specifications, 
methods, and standards are in the hands of users and that they do 
not use obsolete documents. A system of distribution, review, 
approval, recall, and update is established and rigidly utilized. 

SECTION 12. DATA HANDLING, REPORTING AND RECORDKEEPING 

Essential to our business and clients is a systematic approach to 
our handling of the large amount of data we generate. This 
system should allow for rapid information recovery and access. 
It should also allow for the maintenance and the storage of this 
data for future reference. It is the purpose of this section. 
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therefore, to describe the system and the forms that are used to 
request, record, transcribe, report, and store the results of our 
analytical testing. 

SECTION 13. CUSTOMER RELATIONS 

Vital to our business is the establishment of a good working 
relationship with our clients. To assist in maintaining that 
relationship on a professional level, guidelines are established 
concerning turn-around time, emergency requests, customer 
complaints, and our rerun policy. 

SECTION 14. CALIBRATION CURVES 

Calibration curves are plots of the instrument response versus 
the concentration. 90% of the analyses we perform are based on a 
calibration curve and the validity of our data is dependent to a 
great degree on how well these are established. Since it would 
be impractical to develop a new standard curve every time an 
analysis is performed, we have established a method for verifying 
it with each set of samples. It is the purpose of this section 
to describe how calibration curves are developed and to establish 
the methods for their verification on a daily basis. 

SECTION 15. PRECISION AND ACCURACY 

Our precision and accuracy program is a continuing, systematic, 
in-house regimen intended to ensure the production of analytical 
data of continuing high validity. This is accomplished primarily 
by running precision and accuracy control checks with every 
sample set. Control charts have been developed at the 99% 
confidence limit to plot this data as it is generated. 

SECTION 16. INTERLABORATORY TESTING 

The interlaboratory control program involves analysis of check 
samples (EPA, USGS, ERA, etc.) by each division laboratory in 
order to assess the continuing capability and relative 
performance of each. This program shall not be limited to check 
samples from the corporate office. Check samples from clients, 
EPA surveys, USGS surveys, certification programs, etc. are also 
analyzed. 
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SECTION 19. SYSTEM AUDITS 

Our Q.A. Program dictates a number of steps, procedures, and 
documentations that must be followed in order to ensure the 
accuracy euid reliability of our results. All that is needed 
then, is a follow-up system to ensure that all items dictated in 
this manual are being carried out. This section describes the 
three different auditing systems that we use: 1) Divisional -
Each division manager is required to do an internal audit at 
least every ciuarter. 2) Corporate - Auditing is performed by the 
Vice-President and Director of Quality Assurance at least 
annually. 3) Other - These audits are performed by our clients 
or regulatory agencies as needed to satisfy their own Q.A. 
programs or as a prerequisite to obtaining a specific job or 
certification. 

1 

J 
J 

SECTION 17. DATA VALIDATION AND REVIEW 

This section describes the process whereby data is screened, and 
accepted or rejected based on a set of criteria. This involves a 
critical review of a body of data in order to locate dubious 
values. It may involve only cursory scan to detect extreme 
values or a detailed evaluation requiring the use of a computer. 
Included in this section are anion-cation balances, chemical ^ 
relationships, etc. ; 

. > 

SECTION 18. CLOSED LOOP CORRECTIVE ACTION AND FEEDBACK 

Experience has shown that most problems will not disappear until 
positive action has been taken by management. The significant 
characteristic of any good management system is the step that 
closes the loop - the determination to make a change if the 
system demands it. This section establishes a mode for 
correcting a deviation, fixing responsibility for the action 
required, documenting the steps taken, and securing a report on 
the resolution of the problem. 

I 

o 

o 
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KEY FERSOISnSTEll. 

NET Midwest, as a member of the American Council of Independent 
Laboratories, subscribes to its Manual of Practice, which 
contains a general description of the basic personnel 
requirements. The ACIL also provides "A Guide for Preparing a 
Personnel Policy Manual". This guide was used extensively in the 
preparation of NET Midwest's Personnel Policy Manual. 

A file is maintained on each employee as required by various 
Federal and State Agencies. This file contains miscellaneous 
information, vacations, background, education, etc. Its primary 
function is to maintain the following records: 

Safety meeting attendance is required for all employees. 
To protect the health and welfare of our lab people, 
regular safety meetings are held and attendance is 
recorded. 

Health and accident records are kept for both the 
protection of the personnel and the Company. When an 
employee is sick at work or is absent due to illness, 
the reason is recorded. NET Midwest's insurance company 
and OSHA require posting of accidents and rates. 

NET Midwest trains its people so that their capabilities 
constantly expeind. Thus, as the company grows, people 
have grown to fill management needs. Laboratory 
training is both on an individual basis and informal 
classes are held by the Division Memager. 

Among NET Midwest's total staff of professional euid 
administrative personnel, the following people hold positions of 
key responsibility in management, technical direction, and client 
service. 

1 

ci 

o 
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STAN S. ZAWORSKI 

PRESIDENT 

St. Mary's College, Winona, Minnesota, B.S. 1970; 
Biology Major, Chemistry Minor 

SPECIAL INTERESTS 

Air, Water & Sediment Chemistry 
Atomic Absorption Procedural Development 
Gas Chromatography for Pesticides & Halogenated 

Hydrocarbons 
TOC Analysis of Surface Waters and Sediments 

EXPERIENCE 

NET Midwest, Inc. (formerly Aqualab, Inc.) 
President, 1988 - present 

AQUALAB, INC. 
President, 1987 - 1988 

Responsible for complete technical and business operation 
of the corporation. This includes all aspects in the 
areas of finance, marketing, informational systems, and 
lab operations. 

AQUALAB, Inc. 
Vice-President, Lab Operations, 1980 - 1987 
Vice-President, 1978 - 1980 

Responsible for all multi-divisional technical 
operations. This included the preparation of all 
analytical procedure manuals, a review of regulations for 
the entire corporation, and QA/QC. 

AQUALAB, Inc. 
General Manager, 1977 - 1980 

Accountable for the total performance of the division. 
This included profitability, business development, 
customer service, analytical reporting, project euid 
facilities management, and quality assurance. Also 
included is personnel training, guidance, and evaluation. 

AQUALAB, Inc. 
Chief Chemist, 1976 
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Suburbeui Labs 
Analytical Chemist, 1972-76 o 

PROFESSIONAL AFFILIATIONS 

AWWA Committee for Standard Methods 
Illinois Potable Water Supply Association 
Chicago Area Association of Laboratories 
American Council of Independent Laboratories 

PAPERS AND SPECIAL WORK 

"Halogenated Hydrocarbons in 
a Public Water Supply," pre
pared for City of Elgin, 1977 

"PCS Contamination of Airport 
Environs following Airplane 
Accident," prepared for 
Liquid Waste, Inc., 1977 

Pesticide Analysis of Rock 
River Fish Tissue," pre
pared for Espey, Huston 
& Assoc., 1977 

"Benthic and Macrophyte 
Analysis of Various Wis
consin Flora and Fauna," 
prepared for Dames & Moore, 
1977 

"Quality Assurance Manual 
prepared for AQUALAB, 1977 

"Dredging Baseline Analy
sis ," prepared for Corps 
of Engineers, 1977 

"TOC in Rock River Sedi
ments ," prepared for Espey 
Huston & Assoc., 1976 

"Acanthocephelon Infestat-
tion of Fresh Water Game 
Fish from the Mississippi 
River," 1970 

o 

"Elutriate Analysis of 
Louisiana River Sediments," 
prepared for SAI, Inc., 1977 

"Analysis of Priority 
Pollutants by GC/MS using 
capillary column," for 
AQUALAB, Inc., 1981 

"Quality Assurance Manual" 
revised for AQUALAB, 1983 

"Analysis of Trace Bismuth 
euid Lead in Nickel Alloy," 
prepared for Charles Kawin 
CO., 1976 

"Quality Assurance Meinual 
updated for AQUALAB, 1980 

"Analytical Procedure Manual" 
prepared for AQUALAB, Inc., 
1982 

? 
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IRENE R. PLAGGE 

VICE-PRESIDENT, FINANCE 

Collegiate studies in accounting, budget and 
finance, interpreting financial statements and personnel. 

SPECIAL INTERESTS 

Computer Data Management 
Budget Preparation 
Cash Management 
Administrative Management 
Credit Policies and Procedures 

EXPERIENCE 

NET Midwest, Inc. (formerly Aqualab, Inc.) 
Vice-President, Finanace; Corporate Secretary, Treasurer 
1988 - present 

AQUALAB, Inc. 
Vice-President, Finance; Corporate Secretary, Treasurer 
1987 - 1988 

Vice-President, Business Operations, 1985 - 1987 

Manages the general accounting and data processing staff. 
Responsible for the preparation of the organizations 
financial data including budgets and cash management. 

AQUALAB, Inc. 
Administrative Manager, 1984-1985 

Prepared the company's payrolls for four divisions and 
the Corporate staff using a computerized system. 
Recommended improvements in record keeping and systems 
operations. Maintained personnel records. 

AQUALAB, Inc. Bartlett Division 
Office Manager, 1978-1984 

Responsible for Accounts Receivable, Accounts Payable, 
Customer Service and reporting of analytical data. 

AQUALAB, Inc. Bartlett Division 
Secretary 1977-78 

DUKANE CORPORATION 
Secretary to the Chief Engineer, 1954-1961 
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PROFESSIONAL AFFILIATIONS 

American Council of Independent Laboratories 
Associated Management Institute 
Bartlett Area Chamber of Commerce 
Illinois State Chamber of Commerce 

o 

o 
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ROBERT N. BUCARO 

VICE PRESIDENT AND DIRECTOR OF QUALITY ASSURANCE 

B.S., Northern Illinois University, 1974, 
Biology Major, Chemistry Minor 

SPECIAL INTERESTS 

Water Chemistry 
Aquatic Ecology 
Quality Assurance in Analytical Methods 
Laboratory Management 

EXPERIENCE 

NET Midwest, Inc. (formerly Aqualab, Inc.) 
Vice-President, 1988 - present 
Director of Quality Assurance, 1985 - present 

AQUALAB, Inc. 
Vice-President, 1987 - 1988 
Director of Quality Assurance, 1985 - 1988 

Responsible for the multi-divisional development and 
implementation of all aspects of AQUALAB's QA/QC 
efforts. This includes the preparation of all 
analytical procedure manuals and a review of 
regulations for the entire corporation. 

AQUALAB, Inc. - Bartlett Division 
Division Manager, 1980 - 1985 

Accountable for the total performance of the division. 
This included profitability, business development, 
customer service, analytical reporting, project and 
facilities management, and quality assurance. Also 
included was personnel training, guidance, and 
evaluation. 

Hazleton Environmental Sciences 
Chemistry Group Leader, 1977 - 1980 

Responsible for the technical operations of the 
chemistry laboratories. 
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Hazleton Environmental Sciences 
Associate Chemist, 1977 

Performed analyses in the water chemistry laboratory, 
including the operation and maintenance of the 
auto-analyzers. 

Suburban Labs 
Supervisor, Wet Chemistry Laboratory 1975 - 1977 

Responsible for the technical operations of the wet 
chemistry laboratory. 

Analytical Chemist, 1974 - 1975 

o 

PROFESSIONAL AFFILIATIONS 

Association of Official Analytical Chemists 
American Council of Independent Laboratories 
American Water Works Association 

PAPERS AND SPECIAL WORK 

"Lead Content in Orconectes 
Virilis from the Kishwaukee 
River," prepared for North
ern Illinois University, 
1974 

"Chemistry Procedures Manual" 
prepared for Suburban Labs, 
1977 

"Water Quality of Lake Michi
gan at the Zion Nuclear Power 
Station," prepared for Comm
onwealth Edison, 1977 

"Analysis of Hazardous 
Wastes Using USEPA and 
ASTM Methods," prepared 
for Residuals Management 
Technology, 1980 

"Heavy Metal Uptake in 
Trout," prepared for the 
Colorado UTE Electric 
Association, 1980 

"Water Quality of the 
Missouri River at the Cooper 
Nuclear Power Station," pre
pared for the Nebraska Public 
Power District, 1978 

"Water Qquality of the Rock 
River(Michigan),"prepared 
for Harza Engineering, 1979 

"Study of Bacterial Contami
nation and Dissolved Oxygen 
Citation Lake," prepared 
the Citation Lake Homeowners 
Association, 1979 

"Quality Assurance Audit 
for the City of Lincoln, 
Nebraska, Wastewater System 
Laboratory," prepared for the 
City of Lincoln, Nebraska, 1980 

"Quality Assurance Audit of 
Sanitation Laboratory at the 
Park District of Chicago," 1982 

o 

o 
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"Oil Removal from a Drink
ing Water Source to Part-
Per-Trillion Level," pre
pared for Harza Engineering, 
1982 

"Method Development for the 
Analysis of Near-surface 
Hydrocarbon Soil Gases," 
prepared for Illinois Crude 
Oil Productions, 1983 

"Quality Control Plan for 
INAAP Contamination Survey," 
prepared for Dames & Moore, 
1983 

"Explosives Analysis by GC-FID 
of water & soil at INAAP,"pre
pared for USATHAMA, 1982 

"The Importance of Quality 
Assurance,"presented to the 
Illinois Chapter, Government 
Refuse Collection and Disposal 
Association, 1982 

"Fatty Acids in Industrial 
Wastewater," prepared for 
Owens-Illinois, 1983 

"Quality Assurance Project 
Plan - lEPA Contract Lab 
Program", prepared for 
AQUALAB, Inc., 1986 

page 36 



SCOTT C. GERRICK 

VICE PRESIDENT, BUSINESS DEVELOPMENT ^ 

College of DuPage, Glen Ellyn, IL 
Associate in Science, 1982 

University of Wisconsin, College of Engineering 
The Department of Engineering Professional Development 

SPECIAL INTERESTS 

Investigation and Remediation of Sanitary Landfill Sites 
Marketing Techniques in Analytical Laboratories 
Interaction between the regulated Community and the Political 

System 

EXPERIENCE 

NET Midwest, Inc. (formerly Aqualab, Inc.) 
Vice President, Business Development, 1988 - Present 

Responsible for all marketing and business development 
within the Midwest Region. This includes guidance, 
literature, personnel training, trade shows eind market 
research. 

AQUALAB, Inc - Bartlett Division 
Manager Client Services 1987-1988 

Established and maintained marketing and sales program 
for the Bartlett and Rockford Divisions. 

Forest Preserve District of DuPage County 
Environmental Control Manager 1984-1987 

Responsible for integrating cind coordinating a number of 
dissimilar environmental functions at the Forest 
Preserve's eight landfills to ensure adherence to county, 
state and federal environmental laws on FPD land, and 
oversaw all inspections. Responsible for approving EPA 
permits for waste disposal, conducting the sampling 
program on all pre-groundwater monitoring wells(250) and 
interpreting all data. 

Forest Preserve District of DuPage County 
Environmental Testing Coordinator, 1978-1984 

o 
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Suburban Laboratories 
Supervisor, 1975-1978 

Environmental testing laboratory. Responsible for the 
scheduling of all sampling and receipt of all samples. 
This included water, wastewater, waste, air pollution and 
Industrial Hygiene Testing. 

Suburban Laboratories 
Lab Technician, 1973-1975 

Performed analyses in the water chemistry laboratory. 

Richardson Research 
Technician, 1972-1973 

Performed air, stack, noise, waste and water analysis. 

PROFESSIONAL AFFILIATIONS 

American Public Works Association-Institute of Solid Wastes 
Illinois Department of Agriculture-Certified Public Operator 
National Environmental Health Association-Certified Environmental 
Health Technician 

Goverment Refuse Collection Disposal Association 
American Public Health Association 
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WILLIAM H. MOTTASHED III 

MANAGER - BARTLETT DIVISION 

1 

4 
1 

o 

Harper College, 1976-78 
i 

SPECIAL INTERESTS ^ 

Water Chemistry ' 
Atomic Absorption Spectrophotometry 
Methods Development 
Laboratory Management 

EXPERIENCE ^ 

NET Midwest, Inc. (formerly Aqualab, Inc.) - Bartlett 
Division Manager, 1988 - present 

AQUALAB, Inc. - Bartlett Division 
Division Memager, 1985 - 1988 

Accountable for the total performance of the division. 
This includes profitability, business development, 
customer service, analytical reporting, project and 
facilities management, and quality assurance. Also 
included is personnel training, guidance, and evaluation. 

AQUALAB, Inc. - Rockford Division 
Division Manager, 1984-1985 

Accountable for the total performance of the division. . 
This included profitability, business development, 
customer service, analytical reporting, project and 
facilities management, €uid quality assurance. Also 
included is personnel training, guidance, and evaluation. 

AQUALAB, Inc. - Bartlett Division 
Laboratory Supervisor, 1983-1984 

Worked directly with the division manager, assisting with 
various aspects of client services, personnel management, 
and lab operations. Also served as an analytical back-up 
in the inorgeuiics laboratories. 

AQUALAB, Inc. - Bartlett Division 
Atomic Absorption Analyst, 1980-1983 

Performed metals analyses using Atomic Absorption 
Spectroscopy, including all digestions and sample preps. 
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AQUALAB, Inc. - Bartlett Division 
Wastewater Technician, 1978-1980 

Responsible for all wastewater 
sampling. 

analyses and field 

PROFESSIONAL AFFILIATIONS 

American Water Works Association 
American Chemical Society 
American Council of Independent laboratories 
American Electroplaters Society 

PAPERS AND SPECIAL WORK 

"Nephelometric Turbidity 
and Chlorine Removal by a 
Prototype Granular Carbon 
Cartridge", prepared for 
Brunswick Corp., 1979 

"Low Level TOC in Surface 
Water Samples", prepared 
for Gulf Coast Laboratory, 
1983 

"Selective Metals by AA in 
Groundwater Contaminated 
with Explosives", prepared 
for the Indiana Army Ammun
ition Plant Project, 1983 

"Polymeric Removal of Oil & 
Heavy Metals in Industrial 
Wastewater," prepared for 
Fehr, Graham & Associates, 
1985 

"Effectiveness of a Renew
able Cartridge Filter", pre
pared for Autotrol Corporation, 
1979 

"Quality Assurance Analyses 
of Arsenic and Selenium in 
Groundwater", prepared for 
AQUALAB, 1982 

"Utilization of the Perkin 
Elmer MRS-10 in the Analyis 
of Water Samples for Arsenic 
Mercury and Selenium", pre
pared for Aqualab Procedure 
Manual, 1983 

"Analysis of Volatile Priority 
Pollutants by GC/FID", for 
AQUALAB, Inc., 1984 
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MICHAEL K. MCGEE 

DIVISION MANAGER - CEDAR FALLS 

University of Massachusetts, Amherst, Massachusetts, M.S. 1980; 
Public Health and Environmental Health 

University of Iowa, Iowa City, Iowa, B.A. 1976; 
Biology Major, Phi Beta Kappa 

SPECIAL INTERESTS 

Industrial Hygiene Audits 
Employee Exposure Monitoring 
Noise Level Monitoring 
Hearing Conservation Programs 
Right-to-Know Programs 
Evaluation and Control of Workplace Health Risks 

EXPERIENCE 

NET Midwest, Inc. - (formerly Serco Labs)-Cedar Falls Division 
Division Manager, 1988 - present 

Serco Labs 
Division Manager, 1984 - 1988 

Accountable for the total performance of the division. 
This includes profitability, business development, 
customer service, analytical reporting, project and 
facilities management, quality assurance, and mainteneuice 
of AIHA Laboratory Accreditation. Also included is 
personnel training, guideuice, and evaluation. 

In addition to management responsibilities, provides a 
broad range of industrial hygiene and safety consulting 
services. 

John Deere Dubuque Works 
Industrial Hygienist, 1979 - 1984 

Responsible for the development and administration of 
health and safety programs for a workforce of 5000 
employees of a heavy machinery meuiufacturer. 

CERTIFICATION 

Certified Industrial Hygienist, Comprehensive Practice 

oi 
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m PROFESSIONAL AFFILIATIONS 

American Industrial Hygiene Association (AIHA) 
American Industrial Hygiene Association, Iowa/Illinois Section 

President, 1984 
Sectretary-Treasurer, 1982 

American Academy of Industrial Hygiene 
American Society of Safety Engineers 
Iowa Safety Council, President-Elect, 1988 
Iowa Safety Council, Vice-President, 1987 
Iowa Safety Council, Treasurer, 1986 

Board of Directors, 1985 - present 
University of Iowa Institute of Agricultural and Preventive 

Medicine Advisory Council, 1984 

PUBLICATIONS 

McGee, M. 
Oestenstad: 

K. and R. K. 
"The Effect of 

the Growth of Facial Hair on 
Protective Factors for One 
Model of Closed Circuit 
Pressure Demand Self-contained 
Breathing Apparatus," American 
Industrial Hygiene Association 
Journal. 44(7):480-484, 1983. 

CONTINUING EDUCATION 

Moore, G. S., E. J. Calabrese 
and M.K. McGee: "Health 
Effects of Monochloramine in 
Drinking Water," Journal of 
Environmental Science Health. 
A15{3):239-258, 1980. 

"Analytical Business Tech
niques for the Industrial 
Hygienist" - AIHA Conference/ 
San Francisco, 1988 

"Current Techniques for Asbes
tos Sampling and Analysis" -
AIHA Conference/Montreal, 1987 

"Right-to-Know" - University 
of Minnesota, 1986 

"Effective Professional Pre
sentation" - AIHA Conference/ 
Detroit, 1984 

"Heat and Health Performance"-
AIHA Conference, 1982 

"Advanced Occupational Health" 
- University of Iowa, 1981 

"Advanced Industrial Noise Ex
posure Monitoring" - AIHA Con
ference/Montreal, 1987 

"Health Hazard Recognition" -
Iowa Safety Council, 1986 

"Industrial Hygiene Applica
tions of Microcomputers" - AIHA 
Conference/Las Vegas, 1985 

"Local Exhaust Systems Trouble
shooting" - AIHA Conference/ 

"Problems in Preventive Medi
cine" - Univ. of Iowa, 1982 

"Audiometric Technician Train
ing" . - Univ. of Michigan 1981 

"Occupational Respirator Pro
tection" - NIOSH, 1979 
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JAIME M. MACEDA 

MANAGER - CHICAGO DIVISION 

Accountable for the total performance of the division. 
This includes profitability, business development, 
customer service, analytical reporting, project and 
facilities management, and quality assurance. Also 
included is personnel training, guidance, and 
evaluation. 

AQUALAB, Inc. - Chicago Division 
Chief Chemist, 1984 - 1986 

ROSNER/RUNYON LABORATORIES, Inc. (purchased by Aqualab, Inc. -1984) 
Lab Supervisor, 1978 - 1984 

BAY LABORATORIES 
Analytical Chemist, April 1978 - Sept. 1978 
Pharmaceutical Products 

ROSNER-HIXON LABORATORIES 
Chemist, April 1970 - March 1978 
Commercial Analytical Lab. Food, Feeds, Drugs, etc. 

CONSOLIDATED DISTILLED PRODUCTS INC. 
Chemist, July 1968 - March 1970 
Wine, Cordials and Liquors 

MERCURY DRUG COMPANY, INC. 
Quality Control Supervisor, January 1965 - May 1968 
Drugs and Pharmaceutical Products 
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B.S., Mapua Institute of Technology; Manila, Philippines ^ 
Bachelor of Science in Chemistry j 

SPECIAL INTERESTS ^ 

Vitamin Chemistry 
High Performance Liquid Chromatography 

J 
EXPERIENCE « 

2 NET Midwest, Inc. (formerly Aqualab, Inc.) - Chicago Division * 
Division Manager, 1988 - present 

''I 
AQUALAB, Inc. - Chicago Division -i 

Division Manager, 1986 - 1988 
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PROFESSIONAL AFFILIATIONS 

Registered Chemist, Philippines Board of Examiners for Chemists 
American Chemical Society 
Association of Vitamin Chemists 
Gas Chromatography Discussion Group, Chicago Chapter 
Association of Official Analytical Chemists 
National Feed Ingredients Association 

0 
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JOSEPH D. SHAFER 6 
MANAGER - INDIANAPOLIS DIVISION 1 

i 

B.A. University of Indianapolis(formerly Indiana Central Univ.) -« 
Indianapolis, Indiana 1972 
Chemistry Major, Mathematics Minor ' 

Graduate Studies, Indiana University/Purdue University of 1 
Indianapolis - •* 

SPECIAL INTERESTS 

Investigation and remediation of uncontrolled waste sites 
Quality Assurance techniques in analytical laboratories 
Certification of analytical laboratories ' 
Interaction between the regulated community and the political 
system 

EXPERIENCE 

NET Midwest, Inc. (formerly Aqualab, Inc.)-Indianapolis Division 
Division Manager, 1988 - present 

AQUALAB, Inc. - Indianapolis Division CM 
Division Manager, 1987 - 1988 

Accountable for the total performance of the division. 
This includes profitability, business development, 
customer service, analytical reporting, project and 
facilities management, and quality assurance. Also 
included is personnel training, guidance, and evaluation. 
Additionally functioned as sales manager for the 
division. 

Anatech Environmental Services > 
Vice President, 1985-1987 

Responsible for managing the Environmental Services 
Division of Anatech Inc. This included overseeing the 
operation of the laboratory. Quality Assurance officer. 
Government Liason, and Sales Director. 

Indiana State Board of Health 
Superfund On-Scene Coordinator, Working Group Leader 
1984-1985 

Oversaw the work of other On-Scene Coordinators while 
actively functioning in the same capacity. Position 
included investigating uncontrolled waste sites and 
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representing the State through the negotiation, plan 
approvals and eventual site clean-ups. 

Indiana State Board of Health 
Senior Technical Support Chemist 1981-1984 

Supported the Solid and Hazardous Waste groups by 
inspecting analytical laboratories, reviewing plans and 
permits, training employees, overseeing sampling and 
analysis, reviewing pending legislation, interpreting 
analytical data and investigating complaints. 

Indiana State Board of Health 
Analytical Chemist 1976-1981 

Worked as an analytical bench chemist in the water and 
sewage laboratory performing analysis on water, 
wastewater and solid waste. 

Best Foods Division of CPC International 
Associate Quality Assurance Chemist 1972-1976 

Investigated cons^amer complaints, audited production and 
tested alternate ingredients. Oversaw production start 
ups. 

PROFESSIONAL AFFILIATIONS 

Water Pollution Control Federation 
Environmental Quality Control Inc. 

PAPERS AND SPECIAL WORK 

"Quality Assurance Manual" 
prepared for Anatech Inc., 
1981. 

"Laboratory Procedural and 
Quality Assurance Program 
Plans" prepared for the Ind. 
Department of Environmental 
Management, 1986. 

"Longterm Effectiveness of 
Nitrification Inhibitors 
on Oxygen Demands in 
Selective Wastewaters" 
Prepared for the Indiana 
State Board of Health, 
1978. 

page 46 



TONI GARTNER 

MANAGER - ROCKFORD DIVISION 

(j 
M.S.Ed. Northern Illinois University, 1981; B.S. -t 

Biological Sciences, Northern Illinois University, 
1962, Medical Technologist (ASCP), Swedish-American 
Hospital, 1963. ^ 

PROFESSIONAL CERTIFICATIONS 

American Society for Clinical Pathologists-Medical 
Technologist,045655. 
Illinois Department of Public Health and Illinois 
Environmental Protection Agency Certified Analyst 

EXPERIENCE 

NET Midwest, Inc. (formerly Aqualab, Inc.) - Rockford Division 
Division Manager, 1988 - present 

AQUALAB, Inc. - Rockford Division 
Division Manager, 1985 - 1988 

Accountable for the total performance of the division. 
This includes profitability, business development, 
customer service, analytical reporting, project and 
facilities management, and quality assurance. Also 
included is personnel training, guidance, and 
evaluation. 

Illinois College of Medicine at Rockford 
Biomedical Service Laboratories, 1982 - 1985 

Winnebago County Health Dept. 1976-present ; 
Clinical Research Coordinator «i 
Laboratory Consultant/Technologist 

Rockford School of Medicine 
Laboratory Supervisor, 
Division of Infectious Diseases, 1975 - 1982 

AQUALAB, Inc. 
Microbiology Supervisor, 1974 - 1975 

PROFESSIONAL AFFILIATIONS 

Illinois Society for Microbiology 
American Society for Medical Technology ^ 
American Water Works Association 

page 47 



Clinical Laboratory Management Association 
American Society for Microbiology 
American Council of Independent Laboratories 

PAPERS AND SPECIAL WORK 

" A Cost Effective Method for 
Triple Site Culturing for 
N. Gonorrhea." Journal of 
Clinical Microbiology, Vol.19 
No, 6, June 1984 

"In Vitro Activity of Moxa-
lactam Alone and in Combina
tion with Ten Other Selected 
Antibiotics." International 
Conference on Antimicrobial 
Agents and Chemotherapy, 1981 

"Synergy of Cefazolin-Tobramycin 
Against Gram Positive Bacteria" 
Presented at American Society 
of Microbiology 78th Annual 
Meeting, May 1978 

'A Comparison of Bacampicillin 
with Amoxicillin in Treating 
Genital and Extragenital 
Gonnorrhea." First STD World 
Conference, San Juan PR, 1981 
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TECHNICAL MEMORANDUM CHMHIil 

TO; Project File 

FROM: Chris Ohland/GLO 

DATE: September 24, 1990 

SUBJECT: Phase II Groundwater Assessment 
Du Pont East Chicago Plant 
Round No. 1 Data Review 

PROJECT: CHI28770.A0.MN 

INTRODUCTION 

This technical memorandum describes the review of Round No. 1 laboratory data 
generated during the investigation of groundwater and surface water quality at the Du 
Pont East Chicago Plant. TTiis data review is an assessment of the laboratory data for 
its compliance to stated quality assurance (QA) and quality control (QC) goals. 

The Quality Assurance Project Plan (QAPP) identifies the specific QA/QC measures 
needed to provide data of known and documentable quality. In summary, these 
measures include: holding time limitations, blanks, instrument performance (tuning 
and calibration), matrix variables (surrogate recovery, spike recovery, and duplicates), 
overall system performance, and reporting format. 

All Round No. 1 analytical data were produced at National Environmental 
Laboratories Midwest (NET) of Bartlett, Illinois using procedures consistent with the 
Contract Laboratory Program and U.S. EPA SW-846 methodologies. Data QA/QC 
packages received from NET contained summaries of QA/QC measures by test 
method. Some of these packages contained detailed information, others contained 
only summary information. 

The level of information provided affected the type of review provided by 
CH2M HILL and described herein. Where sufficient documentation was provided by 
NET the data were reviewed and validated in accordance to the Functional 
Guidelines for Evaluation Organic Analyses, U.S. EPA (February 1988). Validation is 
an assessment of the laboratory data in terms of the data quality objectives described 
in the QAPP. 

Data evaluation, which assesses the data in terms of the project objectives was not 
included in this task. 

Test methods can be generally categorized into four analytical groups used to 
measure the requested water quality parameters: Volatile organic analyses (VOAs), 
semi-volatile organic analyses (SVGAs), PCBs analyses, inorganic analyses and non-
metallic inorganic analyses or conventionals. 

j-i 
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a 

SEMI-VOLATILE ORGANICS 

The laboratory provided results from their laboratory spike blank for assessment of 
recovery. No matrix spike analyses were performed on samples collected at the East 
Chicago site. Bias caused by sample matrix cannot be addressed from these data. 

NETs instrument tuning and calibr''*''^n summaries, surrogate recoveries, method 
blanks, and blank spikes were reviewed by CH2M HILL. Except for the following 
deficiencies, the results appear to be acceptable: 

• No method blank or laboratory spike samples were analyzed with field 
samples MW-3, MW-6, MW-5, MW-4, MW-12, MW-13, MW-14D, 
MW-15, MW-16, and MW-19. Except for sample MW-13, no sample 
contained any of the target compound list (TCL) parameters and 
therefore no qualification of the data was applied to the results. 

• Sample MW-13 showed unacceptable surrogate recoveries after two 
attempts to re-analyze. No attempt to re-extract and re-analyze was 
demonstrated and the uncertainty of the analytical results is unusually 
high. The results for this analysis should not be used without 
qualification. Because phenol was reported in the sample MW-13 will 
be reassessed during Round 2. 

VOLATILE ORGANIC ANALYSES 

The laboratory's reported detection limits are lower than those typically reported by 
laboratories using the same methods. A more typical and realistic approach is to 
report quantification limits above the method detection limits. 

Other concerns identified are: 

Samples MW-2, MW-7, MW-8, MW-20, and FB-1 were analyzed within 
an analytical QC batch associated with a method blank that contained 
unacceptable levels of carbon disulfide and chloroform. The level in 
the blank does not however account for all that is present in the 
sample. Because the uncertainty of the source of the blank 
contamination, the results for these samples are suspect and will be 
checked during Round 2. 

• The analysis of sample MW-20 appeared to have been preceded by 
analysis of a sample containing high levels of VOCs. The levels 
reported for MW-20 may be affected by carryover in the 
chromatography. These results for MW-20 are suspect and will be 
checked during Round 2. 

• Samples MW-2, MW-7, MW-8, MW-20, and FB-1 were analyzed within 
a few days of the acceptable limit for holding times. This delay may 
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have resulted in a loss of sample VOCs. The detection limits in these 
samples may have a low bias. 

Samples MW-9, MW-6, FB-2, TB-1, MW-1, MW-11, MW-llD, MW-10, 
and MW-18 (analyzed within a QC batch) were analyzed just before or 
after exceeding the holding time requirement. Non-detected parameters 
may have been present in higher levels of concentration at time of 
collection. The detection limit in these sample were estimated and may 
have a low bias. 

• The presence of xylene in sample MW-9 can be attributed to blank 
contamination. The other parameters which were found in samples 
analyzed in this QC batch are bromodicholoromethane, carbon 
disulfide, chloroform, toluene, and 1,1,1-trichloroethane. Because of the 
inconsistencies presented in the VGA data the presence of these 
parameters should be supported with subsequent analytical results. 

• Samples MW-4 and MW-15 were analyzed within a QC batch with a 
method bltmk that contained toluene and methylene chloride at 
concentration levels sufficient to affect the levels reported in the 
samples. The only other parameters which were found in these samples 
were bromodichloromethane, dibromochloromethane, carbon disulfide, 
chloroform, and toluene. The concentration of carbon disulfide is 
significantly higher than would we expected from contamination within 
this QC set. 

POLYCHLORINATED BIPHENYLS 

No raw data or QC summaries for the polychlorinated biphenyls parameters were 
available for review. 

METALS AND CONVENTIONALS 

No raw data or raw data summaries for the metals and conventional parameters 
except for recovery information for laboratory control samples, were available for 
review. The metals and conventional test methods were assessed through personal 
communication with the Laboratory QA supervisor (Ray Kalicki, August 30, 1990) at 
NET—Banlett. 

As part of the NET's laboratory QA/QC program specific QC measures are taken 
and evaluated against control criteria. These measures include instrument calibration 
and calibration checks, blanks, duplicates, laboratory control samples, and blank 
spikes (if applicable). 

CH2M HILL'S samples were not analyzed unless certain instrument conditions were 
met. In other circumstances, the samples may have been reanalyzed depending upon 
the QC measure that had been exceeded. 

J-3 
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Unlike the QC measures taken for organic analyses where a subset of indicator 
parameters are extrapolated to the range of parameters tested, metal and 
conventional test generally have parameter specific QC measures. Based on the 
information provided, it is reasonable to assume that the laboratory performed all the 
necessary QC measures and followed all corrective action when necessary and has 
provided data that meets the data quality objectives of this project. 

CHIlt4M)27.Sl 
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TECHNICAL MEMORANDUM 

TO: Pixie Newman/CHI 

FROM: Dan MacGregor/GLO 

DATE: October 22, 1990 

SUBJECT: Data Validation for Du Font-East Chicago Round 2 Sample Data 

PROJECT: CHI28770.A0.MN 

INTRODUCTION: This technical memorandum summarizes data validation for 
Round 2 laboratory data for the Du Font-East Chicago Phase II Groundwater 
Assessment. This data validation was a technical review of the three data packages 
(Volatiles, Base/Neutral/Acids, and Inorganics) submitted by NET laboratories. The 
purpose of the review was to assess the quality of the analytical data. The data was 
found acceptable with the qualifiers noted below. 

VOLATILE DATA VALIDATION: Field samples MW-01-02 through MW-15-02, 
MW-18-02 through MW-20-02, and SW-01-02 through SW-03-02 were analyzed for 
volatile parameters. 

Holding times: All samples were analyzed within 14 days of sampling, thus all holding 
time requirements were met. 

InstrumCTt tune r^uirements: Samples were analyzed on 9/19,21, 22, 23, 25, and 
26/90. On each of these days, the Gas Chromatograph/Mass Spectrometer (GC/MS) 
was successfully evaluated with bromofluoromethane against tune requirements. 

Initial and continuing calibration: Due to an imperfection in the GC/MS software 
every time an initial calibration was updated, it's date of calibration also got updated. 
This caused come confusion as to which continuing calibration data went with what 
initial calibration data. With this clarification from NET laboratories, the calibration 
data were inspected and all calibration data were found to be acceptable. 

Blanks: Both field blanks and both trip blanks contained no contaminating 
compounds above reporting limits. All lab blanks showed concentrations of 
methylene chloride. Instrument F, 9/26/90 data, had the high methylene chloride 
concentration at 43.67 ^g/1. The majority of lab blanks also showed residues of 
acetone, typically in the 5 ^g/1 range. Other lab blank contaminates were 2-butanone, 
tetrahydrofuran, chloromethane, and tetrachloroethene. No samples contained any of 
these blank contaminating compounds. 
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Surrogate recoveries: Surrogate recoveries were inspected and were found to be 
accep^le. 

Internal standards: No data were provided for internal standard revicr*. 

Matrix spike/matrix spike duplicate (MS/MSD): The MS/MSD data were generated 
from deionized water (DI water), not from field subsamples, thus these data do not 
provide an accurate measure of accuracy and precision for the analytical method in 
regards to the field samples. The DI water MS/MSD data were acceptable except for 
a 1,1-diclhoroethene fortification that only had a 60% percent recovery (the lower 
control limit for 1,1-dichloroethane is 61%). No qualifiers were added as a result of 
the MS/MSD data. 

Field dupli<at^: Field duplicates were taken and analyzed for samples MW-03, MW-
13, and MW-20. All three samples showed similar results. A fiill assessment of these 
samples could be made if spectra and quantitation sheets were obtained. 

Sample completeness: Six of the 21 samples contained positive results. Samples 
MW-04-02, SW-01, SW-02, and SW-03-02 all had chloroform residues at 1.0,1.2,1.0, 
and 1.2/xg/1 respectively. Sample MW-05-02 had 1,1-dichloroethane at 2.4/ig/1 and 
1,2-dichloroethane at 44.7/xg/1. The 1,2-dichloroethane result was flagged as 
estimated due to poor calibration of this compound. Sample MW-20^2 had 1,1-
dichloroethane at 6.7/xg/1 and 1,1,1-trichloroethane at 1.3/xg/1. All samples were 
checked for the number of positive hits and the magnitude of these hits. Sample 
calculations, dilutions, preparation, retention times, and spectra could be reviewed in 
the future if this information were obtained. 

BASE/NEUTRAL/ACID DATA VALIDATION (BNAs): Field samples MW-01-02 
through MW-15-02, MW-19-02, MW-20-02, and SW-01-02 through SW-03-02 were 
analyzed for BNAs. These samples were reviewed as outlined below. 

Holding times: Due to insufficient sample data, it was not possible to determine if 
the 7-<lay extraction hold time was meet or not. Hold data were evaluated for the 
analysis holding time, all samples were analyzed within 40 days of sampling, thus 
meeting this requirement. 

I^nstrum^t tune r^uirements: Samples were analyzed on 9/19,20, 22, 24, 25, 26, and 
27/90. On each of these days the GC/MS was successfully evaluated with 
decafluorotriphenylphosphine against tune requirements. 

Initial and continuing c^ibration: Initial and continuing calibration data were 
validated and all were found to be acceptable. 

o 
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Blanks: Neither field blanks contained any contaminating compounds above the 
reporting limit. Both lab blanks contained one or two low level compounds. Phenol 
was found in one lab blank at 3.8/ig/l,and bis(2-ethylhexyl)phthalate (1,43 /xg/l),and 
di-n-butylphthalate (5.29 /xg/l), were found in the other lab blank. MW-13-02 samples 
contained concentrations of phenol, and the MW-14-02 sample and one of two of the 
'MW-2()-02 samples contained concentrations of bis(2-ethylhexyl)phthalate, but they 
were in excess of 10 times the bl^.k contamination concentrations, thus, no qualifiers 
were added. 

Surrogate recoveries: Surrogate recoveries were inspected and all were found to be 
acceptable. 

Internal standards: No data were provided for internal standard review. 

Matrix spike/matrix spike duplicate (MS/MSD): The MS/MSD data were generated 
from deionized water (DI water), not from field subsamples, thus these data do not 
provide an accurate measure of accuracy and precision for the analytical method in 
regards to the field samples. The DI water MS/MSD data were acceptable. No 
qualifiers were added as a result of the MS/MSD data. 

Field duplicates: Field duplicates were taken and analyzed for samples MW-03, MW-
13, and MW-20. All three samples showed similar results. A full assessment of these 
samples could be made if spectra and quantitation sheets are obtained. 

Sample completeness: Only two samples had any compounds detected above the 
detection limit. Sample MW-13-02, and its duplicate FRMW-13-02, both contained 
phenol at approximately 200 fig/l The corresponding lab blank was phenol 
contamination but only at a concentration of 3.8 ;xg/l which was 10 times less than the 
sample value, thus no qualifier was added to the sample data. Sample MW-14-02 
contained bis(2-ethylhexyl)phthalate at 15 /xg/l again the corresponding lab blank was 
contamination with this compound, but again its concentration value of 1.43 ^g/1 was 
10 times less than the sample value thus, no qualifier was added. 

INORGAMC DATA VALIDATION: Field samples MW-01-02 through MW-20-02, 
and SW-01-02 through SW-03-02 were analyzed for inorganics. These samples were 
reviewed as outlined below. 

Holding times: The 14-day holding time for cyanide was exceeded by 1 day for 
samples MW-02-02, SW-01-02, and SW-03-02. The cyanide results for these samples 
were flagged as estimated (UJ or J). All other samples met holding time 
requirements. 
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Instrument calibration: All calibrations were acceptable for all samples. There were 
some calculation errors but the difference was typically only a few percentage points, 
never moving a sample outside the accq>table criteria range. 

Blanks: There were many low level contaminating compounds in the field blank 
samples, but all levels were significantly lower (at least an order of magnitude) than 
sample concentrations. No data were provided for laboratory blanks. No qualifiers 
v'»re added as a result of blank contamination. 

Lab control spikes/external s^d^ds: Several recoveries were outside accepted 
control limits, these are listed below: 

o Alkalinity recoveries for samples MW-03-02 and MW-6-02 were greater 
than the acceptable limit. 

0 Cadmium recoveries for samples MW-10-02 and MW-14-02 were 
greater than the acceptable limit, 

o Iron recoveries for samples MW-10-02 and MW-14-02 were greater 
than the acceptable limit, 

o Manganese recoveries for samples MW-10-02 and MW-14-02 were 
greater than the acceptable limit. 

0 Lead recoveries were less than the acceptable limit for samples MW-2-
02, MW-10-02, MW-13-02, MW-14-02, SW-01-02, and ME-03-02. 

O 

Any positive sample results for these compounds in these samples were flagged as 
estimated (J), and negative results for these compounds were also flagged as 
estimated (UJ). 

Field duplicates: Field duplicates were taken and analyzed for samples MW-03-02, 
MW-13-02, and MW-20-02. All three samples showed similar results. The original 
sample MW-3-02 had a potassium value of 6.26 mg/1 and the duplicate had a value of 
59.8 mg/1. This possible dilution error was brought to the laboratory's attention. 
After verifying that the error had occurred, the duplicate sample report was 
corrected. The original carbonate alkalinity value for MW-20-02 was less than 1 mg/1, 
and the duplicate had a value of 60 mg/1. 

Matrix spike/matrix spike duplicate (MS/MSD): The MS/MSD recovery and 
replication data were generally very good. Total kjeldahl nitrogen was greater than 
acceptable limits for samples MW-12-02, MW-16-02, and MW-17-02. Total 
phosphate was greater than the acceptable limits for MW-04-02, MW-09-02, and 
MW-12-02. Positive results for these compounds in these samples were flagged as 
estimated (J). 

CHIl 84/022.51 
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ROUND 1 

LABORATORY ANALYTICAL REPORTS 

CHI185/004.51 



# 

NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

NET Midwest. Inc. 
Baitlett Division 
850 West Bartlett Road 
Bartlett, IL 60103 

Tel: (708) 289-3100 
Fax: (708) 289-5445 

ANALYTICAL REPORT 

Ms. Pixie Newman 
CH2M HILL 
310 West Wisconsin Ave 
Suite 700 P.O. Box 2090 
Milwaukee WI 53201 

Sample Description: MW-01-01 
GL021838.C0.07 

Date Taken: 06-20-90 1610 

07-20-90 

Sample No.: 112164 

Date Received: 06-22-90 1030 

Alkalinity, Bicarb.(CaC03) 
Alkalinity, Carb. (CaC03) 
Alkalinity, Total (CaC03) 
Chloride 
Cyanide, Total 
Nitrogen, Ammonia 
PH 
Phosphate, Total 
Solids, Dissolved 
Sulfate 
Aluminum 
Antimony 
Arsenic 
Barium 
Boron 
Cadmium 
Chromium, Hexavalent 
Chromium, Total 
Copper 
Lead 
Mercury 
Nickel 
Zinc 

100. mg/L 
<1. mg/L 
100. mg/L 
18. mg/L 
<0.002 mg/L 
1.3 mg/L 
6.63 units 
0.04 mg/L 
2360. mg/L 
1570. mg/L 
<0.01 mg/L 
0.07 mg/L 
0.15 mg/L 
0.023 mg/L 
0.17 mg/L 
0.013 mg/L 
<0.01 mg/L 
<0.005 mg/L 
<0.01 mg/L 
<0.04 mg/L 
<0.0001 mg/L 
<0.01 mg/L 
1.59 mg/L 

Neal E. Cleghorn 
Project Manager 
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NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

NET Midwest. Inc. 
Bartlett Division 
850 West Bartlett Road 
Bartlett. IL 60103 

Tel: (708) 289-3100 
Fax: (708) 289-5445 

o 
ANALYTICAL REPORT 

Ms. Pixie Newman 
CH2M HILL 
310 West Wisconsin Ave 
Suite 700 P.O. Box 2090 
Milwaukee WI 53201 

07-20-90 

Sample No.: 112164 

Seuaple Description: MW-01-01 
GL021838.C0.07 

Date Taken: 06-20-90 1610 Date Received: 06-22-90 1030 

VOLATILE TARGET COMPOUNDS 

Chloromethane 
Vinyl chloride 
Bromomethane 
Chloroethane 
1,1-Dichloroethene 
Carbon disulfide 
Acetone 
Methylene chloride 
trans-l,2-Dichloroethene 
1.1-Dichloroethane 
Vinyl acetate 
2-Butanone 
cis-1,2-Dichloroethene 
Chloroform 
1.1.1-Trichloroethane 
1.2-Dichloroethane 
Benzene 
Carbon tetrachloride 
1,2-Dichloropropane 
Trichloroethene 
Bromodichloromethane 
2-Chloroethylvinyl ether 
trans-l,3-Dichloropropene 
4-Methyl-2-pentanone 
Toluene 
cis-l,3-Dichloropropene 
1.1.2-Trichloroethane 
Dibromochloromethane 
2-Hexanone 

<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<1.0 ug/L 
12.0 ug/L 
<10. ug/L 
<5.0 ug/L 
<1.0 ug/L 
<1.0 ug/L 
<10. ug/L 
<10. ug/L 
<1.0 ug/L 
<1.0 ug/L 
<1.0 ug/L 
<1.0 ug/L 
<1.0 ug/L 
<1.0 ug/L 
<1.0 ug/L 
<1.0 ug/L 
<1.0 ug/L 
<1.0 ug/L 
<1.0 ug/L 
<10. ug/L 
<1.0 ug/L 
<1.0 ug/L 
<1.0 ug/L 
<1.0 ug/L 
<10. ug/L 

Neal E. Cleghorn 
Project Manager 

o 

o 
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rHB NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

NET Midwest, inc. 
Bartlett Division 
850 West Bartlett Road 
Bartlett, IL 60103 

Tel: (708) 289-3100 
Fax: (708) 289-5445 

ANALYTICAL REPORT 

Ms. Pixie Newman 
CH2M HILL 
310 West Wisconsin Ave 
Suite 700 P.O. Box 2090 
Milwa-^::2e WI 53201 

07-20-90 

Sample No.: 112164 

Sample Description: MW-01-01 
GL021838.C0.07 

Date Taken: 06-20-90 1610 Date Received: 06-22-90 1030 

Tetrachloroethene 
Chlorobenzene 
Ethylbenzene 
meta & para-Xylene 
Bromoform 
Styrene 
ortho-Xylene 
1,1,2,2-Tetrachloroethane 
1.3-Dichlorobenzene 
1.4-Dichlorobenzene 
1,2-Dichlorobenzene 

<1.0 ug/L 
<1.0 ug/L 
<1.0 ug/L 
<1.0 ug/L 
<1.0 ug/L 
<1.0 ug/L 
<1.0 ug/L 
<1.0 ug/L 
<1.0 ug/L 
<1.0 ug/L 
<1.0 ug/L 

Neal E. Cleghorn 
Project Manager 

j-i 1 



I?T5B NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

NET Midwest. Inc. 
Bartlett Division 
850 West Bartlett Road 
Bartlett. IL 60103 

Tel: (708) 289-3100 
Fax. (708) 289-5445 o 

ANALYTICAL REPORT 

Ms. Pixie Newman 
CH2M HILL 
310 West Wisconsin Ave 
Suite 700 P.O. Box 2090 
Milwaukee WI 53201 

07-20-90 

Sample No.: 112164 

Seunple Description: MW-01-01 
GL021838.C0.07 

Date Taken: 06-20-90 1610 Date Received: 06-22-90 1030 

B/N TARGET COMPOUNDS 

Aniline 
Bis(2-chloroethyl)ether 
1.3-Dichlorobenzene 
1.4-Dichlorobenzene 
1,2-Dichlorobenzene 
Benzyl alcohol 
Hexachloroethane 
N-Nitrosodi-n-propyl8unine 
Bis(2chloroisopropyl)ether 
Nitrobenzene 
N-Nitrosodimethylamine 
Isophorone 
Bis(2-chloroethoxy)methane 
1,2,4-Trichlorobenzene 
Naphthalene 
4-Chloroaniline 
Hexachlorobutadiene 
2-Methy1naphtha1ene 
2-Chloronaphtha1ene 
3-Nitroaniline 
2-Nitroaniline 
4-Nitroaniline 
Acenaphthy1ene 
Dimethyl phthalate 
Acenaphthene 
Fluorene 
4-Chlorophenylphenyl ether 
Dibenzofuran 
Diethyl phthalate 

<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<50. ug/L 
<50. ug/L 
<50. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 

o 

Neal E. Cleghorn 
Project Manager 

J-12 
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dii. NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

NET Midwest, Inc. 
Bartlett Division 
850 West Bartlett Road 
Bartlett, IL 60103 

Tel; (708) 289-3100 
Fax: (708) 289-5445 

ANALYTICAL REPORT 

Ms. Pixie Newman 
CH2M HILL 
310 West Wisconsin Ave 
Suite 700 P.O. Box 2090 
Milwaukee WI 53201 

Sample Description: 

Date Taken: 06-20-90 1610 

MW-01-01 
GL021838.C0.07 

07-20-90 

Sample No.: 112164 

Date Received: 06-22-90 1030 

N-Nitrosodiphenylamine 
Hexachlorocyciopentadiene 
2,6-Dinitrotoluene 
2,4-Dinitrotoluene 
4-Bromophenyl phenyl ether 
Hexachlorobenzene 
Phenanthrene 
Anthracene 
Di-n-butylphthalate 
Fluoranthene 
Pyrene 
Benz(a)anthracene 
Chrysene 
Benzidine 
3,3'-Dichlorobenzidine 
Butyl benzyl phthalate 
Bis(2-ethylhexyl)phthalate 
Benzo(b)fluoranthene 
Benzo(k}fluoranthene 
Benzo(a)pyrene 
Indeno(1,2,3-cd)pyrene 
Dibenzo(a,h)anthracene 
Benzo(ghi)perylene 
Di-n-octylphthalate 

<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<50. ug/L 
<20. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 

Neal E. 
Project 

Cleghorn 
Manager 

J-13 



NET 
NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

NET Midwest. Inc. 
Bartlett Division 
850 West Bartlett Road 
Bartlett. IL 60103 

Tel: (708) 289-3100 
Fax: (708) 289-5445 

ANALYTICAL REPORT 

Ms. Pixie Newman 
CH2M HILL 
310 West Wisconsin Ave 
Suite 700 P.O. Box 2090 
Milwaukee Wl 53201 

07-20-90 

Sample No.: 112164 

Sample Description: MW-01-01 
GL021838.^u.07 

Date Taken: 06-20-90 1610 Date Received: 06-22-90 1030 

ACID TARGET COMPOUNDS 

2-Chlorophenol 
Phenol 
2-MethyIphenol 
4-Methylphenol 
Benzoic acid 
2-Nitrophenol 
2,4-DimethyIphenol 
2,4-Dichlorophenol 
4-Chloro-3-methylphenol 
2,4,6-Trichlorophenol 
2,4,5-Trichlorophenol 
2,4-Dinitrophenol 
4-Nitrophenol 
2-Methyl-4,6-dinitrophenol 
Pentachlorophenol 

<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<50. ug/L 
<50. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<50. ug/L 
<50. ug/L 
<50. ug/L 
<50. ug/L 
<50. ug/L 

O 

Neal E. Cleghorn 
Project Manager o 

J-1-; 



# 

NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

NET Midwest. Inc. 
Bartlett Division 
850 West Bartlett Road 
Bartlett. IL 60103 

Tel: (708) 289-3100 
Fax: (708) 289-5445 

ANALYTICAL REPORT 

Ms. Pixie Newman 
CH2M HILL 
310 West Wisconsin Ave 
Suite 700 P.O. Box 2090 
Milwaukee WI 53201 

Sample Description: 

Date Taken; 06-20-90 1050 

MW-02-01 
GL021838.C0.07 

07-20-90 

Sample No.: 112072 

Date Received: 06-22-90 1330 

0 

Alkalinity, Bicarb.(CaC03) 168. mg/L 
Alkalinity, Garb. (CaC03) <1. mg/L 
Alkalinity, Total (CaC03) 168. mg/L 
Chloride 18. mg/L 
Cyanide, Total 
Nitrogen, Ammonia 

<0.002 mg/L Cyanide, Total 
Nitrogen, Ammonia 9.46 mg/L 
PH 6.32 units 
Phosphate, Total 0.69 mg/L 
Solids, Dissolved 2500. mg/L 
Sulfate 1660. mg/L 
Aluminum <0.01 mg/L 
Antimony <0.04 mg/L 
Arsenic 0.05 mg/L 
Barium 0.015 mg/L 
Boron 0.24 mg/L 
Cadmium <0.005 mg/L 
Chromium, Hexavalent <0.01 mg/L 
Chromium, Total <0.005 mg/L 
Copper <0.01 mg/L 
Lead <0.04 mg/L 
Mercury <0.0001 mg/L 
Nickel <0.01 mg/L 
Zinc 0.031 mg/L 

Neal E. Cleghorn 
Project Manager 

J-15 



NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

NET Midwest, Inc. 
Bartlett Division 
850 West Bartlett Road 
Bartlett. IL 60103 

Tel; (708) 289-3100 
Fax. (708) 289-5445 o 

ANALYTICAL REPORT 

Ms, Pixie Newman 
CH2M HILL 
310 West Wisconsin Ave 
Suite 700 P.O. Box 2090 
Milwaukee WX 53201 

07-20-90 

Sample No.: 112072 

Sample Description: MW-O-J-oi 
GL021838.C0.07 

Date Taken: 06-20-90 1050 Date Received: 06-22-90 1330 

VOLATILE TARGET O 

Chloromethane <10. 
Vinyl chloride <10. 
Bromomethane <10. 
Chloroethane <10. 
1,1-Dichloroethene <1.0 
Carbon disulfide 34.9 
Acetone <10. 
Methylene chloride <5.0 
trans-1,2-Dichloroethene <1.0 
1,1-Dichloroethane <1.0 
Vinyl acetate <10. 
2-Butanone <10. 
cis-1,2-Dichloroethene <1.0 
Chloroform <1.0 
1,1,1-Trichloroethane <1.0 
1,2-Dichloroethane <1.0 
Benzene <1.0 
Carbon tetrachloride <1.0 
1,2-Dichloropropane <1.0 
Trichloroethene <1.0 
Bromod ichloromethane <1.0 
2-Chloroethylvinyl ether <1. 0 
trans-1,3-Dichloropropene <1.0 
4-Methyl-2-pentanone <10. 
Toluene <1.0 
cis-1,3-Dichloropropene <1.0 
1,1,2-Trichloroethane <1.0 
Dibromochloromethane <1.0 
2-Hexanone <10. 

Neal E. Cleghorn 
Project Manager 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

O 

a 
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I2Q3, NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

NET Midwest. Inc. 
Bartlett Division 
850 West Bartlett Road 
Bartlett. IL 60103 

Tel: (708) 289-3100 
Fax: (708) 289-5445 

ANALYTICAL REPORT 

Ms. Pixie Newman 
CH2M HILL 
310 West Wisconsin Ave 
Suite 700 P.O. Box 2090 
Milwaukee WI 53201 

07-20-90 

Sample No.: 112072 

Sample Description: 

Date Taken: 06-20-90 1050 

MW-02-01 
GL021838.C0.07 

Date Received: 06-22-90 1330 

Tetrachloroethene 
Chlorobenzene 
Ethylbenzene 
meta & para-Xylene 
Bromoform 
Styrene 
ortho-Xylene 
1,1,2,2-Tetrachloroethane 
1.3-Dichlorobenzene 
1.4-Dichlorobenzene 
1,2-Dichlorobenzene 

<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

Neal E. Cleghorn 
Project Manager 
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nrsa NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

NET Midwest. Inc. 
Bartlett Division 
850 West Bartlett Road 
Bartlett. IL 60103 

Tel: (708) 289-3100 
Fax: (708) 289-5445 3 

ANALYTICAL REPORT 

Ms. Pixie Newman 
CH2M HILL 
310 West Wisconsin Ave 
Suite 700 P.O. Box 2090 
Milwaukee WI 53201 

Sample Description: MW-02-01 
GL021838.C0.07 

Date Taken: 06-20-90 1050 

B/N TARGET COMPOUNDS 

Aniline 
Bis(2-chloroethyl)ether 
1.3-Dichlorobenzene 
1.4-Dichlorobenzene 
1,2-Dichlorobenzene 
Benzyl alcohol 
Hexachloroethane 
N-Nitrosodi-n-propylamine 
Bis(2chloroisopropyl)ether 
Nitrobenzene 
N-Nitrosodimethylamine 
Isophorone 
Bis (2-chloroetlioxy) methane 
1,2,4-Trichlorobenzene 
Naphthalene 
4-Chloroaniline 
Hexachlorobutadiene 
2-Methylnaphthalene 
2-Chloronaphthalene 
3-Nitroaniline 
2-Nitroaniline 
4-Nitroaniline 
Acenaphthylene 
Dimethyl phthalate 
Acenaphthene 
Fluorene 
4-Chlorophenylphenyl ether 
Dibenzofuran 
Diethyl phthalate 

07-20-90 

Sample No.: 112072 

Date Received: 06-22-90 1330 

<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<50. ug/L 
<50. ug/L 
«L50. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<io. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 

Neal E. Cleghbrn 
Project Manager 

o 

Q 



C31. NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

NET Midwest, 'nc. 
Bartlett Division 
850 West Bartlett Road 
Bartlett, IL 60103 

Tel: (708) 289-3100 
Fax: (708) 289-5445 

ANALYTICAL REPORT 

Ms. Pixie Newman 
CH2M HILL 
310 West Wisconsin Ave 
Suite 700 P.O. Box 2090 
Milwaukee WI 53201 

Seunple Description: 

Date Taken: 06-20-90 1050 

MW-02-01 
GL021838.C0.07 

07-20-90 

Sample No.: 112072 

Date Received: 06-22-90 1330 

N-Nitrosodiphenylamine 
Hexachlorocyclopentadiene 
2,6-Dinitrotoluene 
2,4-Dinitrotoluene 
4-Bromophenyl phenyl ether 
Hexachlorobenzene 
Phenanthrene 
Anthracene 
Di-n-butylphthalate 
Fluoranthene 
Pyrene 
Benz(a)anthracene 
Chrysene 
Benzidine 
3,3'-Dichlorobenz idine 
Butyl benzyl phthalate 
Bis(2-ethyIhexy1)phthalate 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Benzo(a)pyrene 
Indeno(1,2,3-cd)pyrene 
Dibenzo(a,h)anthracene 
Benzo(ghi)perylene 
Di-n-octylphthalate 

<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<50. ug/L 
<20. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 

Neal E. Cleghorn 
Project Manager 

J-20 



nsi NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

NET Midwest, Inc. 
Bartlett Division 
850 West Bartlett Road 
Bartlett. IL 60103 

Tel: (708) 289-3100 
Fax: (708) 289-5445 

ANALYTICAL REPORT 

Ms. Pixie Newman 
CH2M HILL 
310 West Wisconsin Ave 
Suite 700 P.O. Box 2090 
Milwaukee WI 53201 

07-20-90 

Sample No.: 112072 

Sample Description; MW-02-01 
GL021838.C0.07 

Date Taken; 06-20-90 1050 

ACID TARGET COMPOUNDS 

2-Chlorophenol <10. 
Phenol <10. 
2-Methylphenol <10. 
4-Methylphenol <10. 
Benzoic acid <50. 
2-Nitrophenol <50. 
2,4-Dimethylphenol <10. 
2,4-Dichlorophenol <10. 
4-Chloro-3-methylphenol <10. 
2,4,6-Trichlorophenol <10. 
2,4,5-Trichlorophenol <50. 
2,4-Dinitrophenol <50. 
4-Nitrophenol <50. 
2-Methyl-4,6-dinitrophenol <50. 
Pentachlorophenol <50. 

Date Received: 06-22-90 1330 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

Neal E. Cleghorn 
Project Manager 
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12131. NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

NET Midwest, Inc. 
Bartlett Division 
850 West Bartlett Road 
Bartlett. IL 60103 

Tel: (708) 289-3100 
Fax: (708) 289-5445 

o 
ANALYTICAL REPORT 

Ms. Pixie Newman 
CH2M HILL 
310 West Wisconsin Ave 
Suite 700 P.O. Box 2090 
Milwaujf?- WI 53201 

Sample Description: MW-03-01 
GL021838.C0.07 

Date Taken: 06-19-90 1629 

07-20-90 

Sample No.: 112002 

Date Received: 06-21-90 1030 

Alkalinity, Bicarb.(CaC03) 
Alkalinity, Carb. (CaC03) 
Alkalinity, Total (CaC03) 
Chloride 
Cyanide, Total 
Nitrogen, Ammonia 
pH 
Phosphate, Total 
Solids, Dissolved 
Sulfate 
Aluminum 
Antimony 
Arsenic 
Barium 
Boron 
Cadmium 
Chromium, Hexavalent 
Chromium, Total 
Copper 
Lead 
Mercury 
Nickel 
Zinc 

260. mg/L 
<1. mg/L 
260. mg/L 
35. mg/L 
<0.002 mg/L 
2.55 mg/L 
6.86 units 
1.35 mg/L 
1250. mg/L 
610. mg/L 
<0.01 mg/L 
<0.04 mg/L 
0.4 mg/L 
0.093 mg/L 
0.29 mg/L 
<0.005 mg/L 
<0.01 mg/L 
<0.005 mg/L 
<0.01 mg/L 
<0.04 mg/L 
<0.0001 mg/L 
<0.01 mg/L 
0.087 mg/L 

o 

Neal E. Cleghorn 
Project Manager 

o 
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CHi. NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

NET Midwest. Inc. 
Bartlett Division 
850 West Bartlett Road 
Bartlett, IL 60103 

Tel: (708) 289-3100 
Fax: (708) 289-5445 

ANALYTICAL REPORT 

Ms. Pixie Newman 
CH2N HILL 
310 West Wisconsin Ave 
Suite 700 P.O. Box 2090 
Milwaukee WI 53201 

07-20-90 

Sample No.: 112002 

Sample Description: MW-03-01 
GL021838.C0.07 

Date Taken: 06-19-90 1629 Date Received: 06-21-90 1030 

VOLATILE TARGET COMPOUNDS 

Chloromethane 
Vinyl chloride 
Bromomethane 
Chloroethane 
1,1-Dichloroethene 
Carbon disulfide 
Acetone 
Methylene chloride 
trans-1,2-Dichloroethene 
1.1-Dichloroethane 
Vinyl acetate 
2-Butanone 
cis-1,2-Dichloroethene 
Chloroform 
1.1.1-Trichloroethane 
1.2-Dichloroethane 
Benzene 
Carbon tetrachloride 
1,2-Dichloropropane 
Trichloroethene 
Bromod ichl oromethane 
2-Chloroethylvinyl ether 
trans-l,3-Dichloropropene 
4-Methyl-2-pentanone 
Toluene 
cis-1,3-Dichloropropene 
1.1.2-Trichloroethane 
Dibromochloromethane 
2-Hexanone 

<10. 
<10. 
<10. 
<10. 
<1.0 
16.6 
<10. 
<5.0 
<1.0 
<1.0 
<10. 
<10. 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<10. 
<1.0 
<1.0 
<1.0 
<1.0 
<10. 

Neal E. Cleghorn 
Project Manager 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
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NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

NET Midwest, Inc. 
Bartlett Division 
850 West Bartlett Road 
Bartlett. IL 60103 

Tel: (708) 289-3100 
Fax. (708) 289-5445 

Q 

ANALYTICAL REPORT 

Ms. Pixie Newman 
CH2M HILL 
310 West Wisconsin Ave 
Suite 700 P.O. Box 2090 
Milwaukee WI 53201 

Sample Description: 

Date Taken: 06-19-90 1629 

MW-0-»-01 
GL021838.C0.07 

07-20-90 

Sample No.: 112002 

Date Received: 06-21-90 1030 

Tetrachloroethene 
Chlorobenzene 
Ethylbenzene 
meta & para-Xylene 
Bromofoxrm 
Styrene 
ortho-Xylene 
1,1,2,2-Tetrachloroethane 
1.3-Dichlorobenzene 
1.4-Dichlorobenzene 
1,2-Dichlorobenzene 

<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

O 

Neal E. Cleghorn 
Project Manager 
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csi. NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

NET Midwest, Inc. 
Bartlett Division 
850 West Bartiett Road 
Bartiett. IL 60103 

Tel: (708) 289-3100 
Fax: (708) 289-5445 

ANALYTICAL REPORT 

Ms. Pixie Newman 
CH2M HILL 
310 West Wisconsin Ave 
Suite 700 P.O. Box 2090 
Milwaukee WI 53201 

Sample Description; MW-03-01 
GL021838.C0.07 

Date Taken: 06-19-90 1629 

B/N TARGET COMPOUNDS 

Aniline 
Bis(2-chloroethy1)ether 
1.3-Dichlorobenzene 
1.4-Dichlorobenzene 
1,2-Dichlorobenzene 
Benzyl alcohol 
Hexachloroethane 
N-Nitrosodi-n-propylamine 
Bis(2chloroisopropyl)ether 
Nitrobenzene 
N-Nitrosodimethylamine 
Isophorone 
Bis(2-chloroethoxy)methane 
1,2,4-Trichlorobenzene 
Naphthalene 
4-Chloroaniline 
Hexachlorobutadiene 
2-Methy1naphtha1ene 
2-Chloronaphtha1ene 
3-Nitroaniline 
2-Nitroaniline 
4-Nitroaniline 
Acenaphthylene 
Dimethyl phthalate 
Acenaphthene 
Fluorene 
4-Chlorophenylphenyl ether 
Dibenzofuran 
Diethyl phthalate 

07-20-90 

Sample No.: 112002 

Date Received: 06-21-90 1030 

<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<50. ug/L 
<50. ug/L 
<50. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 

Neal E. Cleghorn 
Project Manager 
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NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

NET Midwest. Inc. 
Bartlett Division 
850 West Bartlett Road 
Bartlett. IL 60103 

Tel: (708) 289-3100 
Fax: (708) 289-5445 a 

ANALYTICAL REPORT 

Ms. Pixie Newman 
CH2M HILL 
310 West Wisconsin Ave 
Suite 700 P.O. Box 2090 
Milwaukee wi 53201 

Sample Description: 

Date Taken: 06-19-90 1629 

MW-03-01 
GL021838.C0.07 

07-20-90 

Sample No.: 112002 

Date Received: 06-21-90 1030 

N-Nitrosodiphenylamine <10. 
Hexachlorocyc1opentadiene <10. 
2,6-Dinitrotoluene <10. 
2,4-Dinitrotoluene <10. 
4-Bromophenyl phenyl ether <10. 
Hexachlorobenzene <10. 
Phenanthrene <10. 
Anthracene <10. 
Di-n-butylphthalate <10. 
Fluoranthene <10. 
Pyrene <10. 
Benz(a)anthracene <10. 
Chrysene <10. 
Benzidine <50. 
3,3'-Dichlorobenzidine <20. 
Butyl benzyl phthalate <10. 
Bis(2-ethylhexyl)phthalate <10. 
Benzo(b)fluoranthene <10. 
Benzo(k)fluoranthene <10. 
Benzo(a)pyrene <10. 
Indeno(1,2,3-cd)pyrene <10. 
Dibenzo(a,h)anthracene <10. 
Benzo(ghi)perylene <10. 
Di-n-octylphthalate <10. 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

o 

Neal E. Cleghorn 
Project Manager o 
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NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

NET Midwest, inc. 
Bartlett Division 
850 West Bartlett Road 
Bartlett, IL 60103 

Tel: (708) 289-3100 
Fax: (708) 289-5445 

ANALYTICAL REPORT 

Ms. Pixie Newman 
CH2M HILL 
310 West Wisconsin Ave 
Suite 700 P.O. Box 2090 
Milwaukee WI 53201 

07-20-90 

Sample No.: 112002 

Sample Description: MW-03-01 
GL021838.C0.07 

Date Taken: 06-19-90 1629 

ACID TARGET COMPOUNDS 

2-Chlorophenol <10. 
Phenol <10. 
2-Methylphenol <10. 
4-Methylphenol <10. 
Benzoic acid <50. 
2-Nitrophenol <50. 
2,4-Dimethylphenol <10. 
2,4-Dichlorophenol <10. 
4-Chloro-3-methylphenol <10. 
2,4,6-Trichlorophenol <10. 
2,4,5-Trichlorophenol <50. 
2,4-Dinitrophenol <50. 
4-Nitrophenol <50. 
2-Methyl-4,6-dinitrophenol <50. 
Pentachlorophenol <50. 

Date Received: 06-21-90 1030 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

IP Neal E. Cleghorn 
Project Manager 

J-27 



NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

NET Midwest. Inc. 
Bartlet; Division 
850 West Bartlett Road 
Bartlett. IL 60103 

Tel; (708) 289-3100 
Fax: (708) 289-5445 

o 
ANALYTICAL REPORT 

Ms. Pixie Newman 
CH2M HILL 
310 West Wisconsin Ave 
Suite 700 P.O. Box 2090 
Milwaukee WI 53201 

07-20-90 

Sample No.: 

Sample Description: 

112014 

MW-04-01 
GL021838.C0.07; DuPont - East Chicago 

Date Taken: 06-19-90 0950 Date Received: 06-21-90 1120 

Alkalinity, Bicarb.(CaC03) 
Alkalinity, Garb. (CaC03) 
Alkalinity, Total (CaC03) 
Chloride 
Cyanide, Total 
Nitrogen, Ammonia 
PH 
Phosphate, Total 
Solids, Dissolved 
Sulfate 
Aluminum 
Antimony 
Arsenic 
Barium 
Boron 
Cadmium 
Chromium, Hexavalent 
Chromium, Total 
Copper 
Lead 
Mercury 
Nickel 
Zinc 

152. mg/L 
<1. mg/L 
152. mg/L 
46. mg/L 
<0.002 mg/L 
6.40 mg/L 
6.93 units 
0.03 mg/L 
1710. mg/L 
1300. mg/L 
0.06 mg/L 
<0.04 mg/L 
0.005 mg/L 
0.025 mg/L 
0.34 mg/L 
<0.005 mg/L 
<0.01 mg/L 
<0.005 mg/L 
<0.01 mg/L 
<0.04 mg/L 
<0.0001 mg/L 
<0.01 mg/L 
0.309 mg/L 

o 

Neal E. Cleghorn 
Project Manager 

o 
J-28 



NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

NET Midwest, Inc. 
Bartlett Division 
850 West Bartlett Road 
Bartlett. IL 60103 

Tel: (708) 289-3100 
Fax; (708) 289-5445 

ANALYTICAL REPORT 

Ms. Pixie Newman 
CH2M HILL 
310 West Wisconsin Ave 
Suite 700 P.O. Box 2090 
Milwaukee WI 53201 

07-20-90 

Sample No.: 112014 

Sample Description: MW-04-01 
GL021838.C0.07; DuPont - East Chicago 

Date Taken: 06-19-90 0950 Date Received: 

VOLATILE TARGET COMPOUNDS 

Chioromethane 
Vinyl chloride 
Bromomethane 
Chloroethane 
1,1-Dichloroethene 
Carbon disulfide 
Acetone 
Methylene chloride 
trans-1,2-Dichloroethene 
1.1-Dichloroethane 
Vinyl acetate 
2-Butanone 
cis-1,2-Dichloroethene 
Chloroform 
1.1.1-Trichloroethane 
1.2-Dichloroethane 
Benzene 
Carbon tetrachloride 
1,2-Dichloropropane 
Trichloroethene 
Bromodichloromethane 
2-Chloroethylvinyl ether 
trans-1,3-Dichloropropene 
4-Methyl-2-pentanone 
Toluene 
cis-1,3-Dichloropropene 
1.1.2-Trichloroethane 
Dibromochloromethane 
2-Hexanone 

<10. 
<10. 
<10. 
<10. 
<1.0 
50.4 
<10. 
<5.0 
<1.0 
<1.0 
<10. 
<10. 
<1.0 
6.3 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
4.0 
<1.0 
<1.0 
<10. 
5.3 
<1.0 
<1.0 
1.5 
<10. 

Neal E. Cleghorn 
Project Manager 

06-21-90 1120 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
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NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

NET Midwest, inc. 
Bartlett Division 
850 West Bartlett Road 
Bartlett. IL 60103 

Tel: (708) 289-3100 
Fax: (708) 289-5445 o 

ANALYTICAL REPORT 

Ms. Pixie Newman 07-20-90 
CH2M HILL 
310 West Wisconsin Ave Sample No.: 112014 
Suite 700 P.O. Box 2090 
Milwaukee WI 53201 

Sample Description: MW-04-01 
GL021838. . 07} DuPont - East Chicago 

Date Taken: 06-19-90 0950 Date Received: 06-

Tetrachloroethene <1.0 ug/L 
Chlorobenzene <1.0 ug/L 
Ethylbenzene <1.0 ug/L 
meta & para-Xylene <1.0 ug/L 
Bromoform <1.0 ug/L 
Styrene <1.0 ug/L 
ortho-Xylene <1.0 ug/L 
1,1,2,2-Tetrachloroethane <1.0 ug/L 
1,3-Dichlorobenzene <1.0 ug/L 
1,4-Dichlorobenzene <1.0 ug/L 
1,2-Dichlorobenzene <1.0 ug/L 

06-21-90 1120 

o 

Neal E. Cleghorn 
Project Manager 
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NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

NET Midwest, Inc. 
Bartlett Division 
850 West Bartlett Road 
Bartlett, IL 60103 

Tel: (708) 289-3100 
Fax: (708) 289-5445 

ANALYTICAL REPORT 

Ms. Pixie Newman 
CH2M HILL 
310 West Wisconsin Ave 
Suite 700 P.O. Box 2090 
Milwaukee WI 53201 

07-20-90 

Sample No.: 112014 

Sample Description: MW-04-01 
GL021838.CO.07; DuPont - East Chicago 

Date Taken: 06-19-90 0950 Date Received: 06-21-90 1120 

B/N TARGET COMPOUNDS 

Aniline 
Bis(2-chloroethyl)ether 
1.3-Dichlorobenzene 
1.4-Dichlorobenzene 
1,2-Dichlorobenzene 
Benzyl alcohol 
Hexachloroethane 
N-Nitrosodi-n-propylamine 
Bis(2chloroisopropyl)ether 
Nitrobenzene 
N-Nitrosodimethylamine 
Isophorone 
Bis(2-chloroethoxy)methane 
1,2,4-Trichlorobenzene 
Naphthalene 
4-Chloroaniline 
Hexachlorobutadiene 
2-Methylnaphthalene 
2-Chloronaphthalene 
3-Nitroaniline 
2-Nitroaniline 
4-Nitroaniline 
Acenaphthylene 
Dimethyl phthalate 
Acenaphthene 
Fluorene 
4-Chlorophenylphenyl ether 
Dibenzofuran 
Diethyl phthalate 

<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<50. ug/L 
<50. ug/L 
<50. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 

Neal E. Cleghorn 
Project Manager' 



NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

NET Midwest. Inc. 
Bartlett Division 
850 West Bartlett Road 
Bartlett. IL 60103 

Tel: (708) 289-3100 
Fax; (708) 289-5445 o 

ANALYTICAL REPORT 

Ms. Pixie Newman 
CH2M HILL 
310 West Wisconsin Ave 
Suite 700 P.O. Box 2090 
Milwaukee WI 53201 

07-20-90 

Sample No.: 

Sample Description: 

Date Taken: 06-19-90 0950 

112014 

MW-04-01 
GL021838.C0.07; DuPont - East Chicago 

Date Received: 06-21-90 1120 

N-Nitrosodiphenylamine 
Hexachlorocyc1opentadiene 
2,6-Dinitrotoluene 
2,4-Dinitrotoluene 
4-Bromophenyl phenyl ether 
Hexachlorobenzene 
Phenanthrene 
Anthracene 
Di-n-butylphthalate 
Fluoranthene 
Pyrene 
Benz(a)anthracene 
Chrysene 
Benzidine 
3,3'-Dichlorobenz idine 
Butyl benzyl phthalate 
Bis(2-ethylhexy1)phthalate 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Benzo(a)pyrene 
Indeno(1,2,3-cd)pyrene 
Dibenzo(a,h)anthracene 
Benzo(ghi)perylene 
Di-n-octylphthalate 

<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<50. ug/L 
<20. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 

o 

Neal E. Cleghorn 
Project Manager 
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NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

NET Midwest. Inc. 
Bartlett Division 
850 West Bartlett Road 
Bartlett. IL 60103 

Tel: (708) 289-3100 
Fax: (708) 289-5445 

ANALYTICAL REPORT 

Ms. Pixie Newman 
CH2M HILL 
310 West Wisconsin Ave 
Suite 700 P.O. Box 2090 
Milwaukee WI 53201 

07-20-90 

Sample No.: 112014 

Sample Description: MW-04-01 
GL021838.C0.07; DuPont - East Chicago 

Date Taken: 06-19-90 0950 

ACID TARGET COMPOUNDS 

2-Chlorophenol <10. 
Phenol <10. 
2-MethyIphenol <10. 
4-Methylphenol <10. 
Benzoic acid <50. 
2-Nitrophenol <50. 
2,4-Dimethylphenol <10. 
2,4-Dichlorophenol <10. 
4-Chloro-3-methylphenol <10. 
2,4,6-Trichlorophenol <10. 
2,4,5-Trichlorophenol <50. 
2,4-Dinitrophenol <50. 
4-Nitrophenol <50. 
2-Methyl-4,6-dinitrophenol <50. 
Pentachlorophenol <50. 

Date Received: 06-21-90 1120 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

Neal E. Cleghorn 
Project Manager 
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NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

NET Midwest, Inc. 
Bartlett Division 
850 West Bartlett Road 
Bartlett. IL 60103 

Tel: (708) 289-3100 
Fax: (708) 289-5445 o 

AN AL. YT X C AL R E3 E> O R T 

Ms. Pixie Newman 
CH2H HILL 
310 West Wisconsin Ave 
Suite 700 P.O. Box 2090 
Milwaukee WI 53201 

10-25-90 

Sample No.: 112013 

Sample Description: MW-05-01 
GL021838. .C0.07; DuPont - East Chicago 

Dace Taken: 06-19-90 1055 Date Received: 06-2 

Alkalinity, Bicarb.(CaC03) 472. mg/L 
Alkalinity, Carb. (CaC03) <1. mg/L 
Alkalinity, Total (CaC03) 472. rag/L 
Chloride 397. mg/L 
Cyanide, Total <0.002 mg/L 
Nitrogen, Ammonia 28. 3 mg/L 
PH 6. 31 units 
Phosphate, Total 0. 10 rag/L 
Solids, Dissolved 8350. mg/L 
Sulfate 4400. mg/L 
Aluminum 0. 22 mg/L 
Antimony <0.04 mg/L 
Arsenic 0. 16 mg/L 
Barium 0.039 mg/L 
Boron 0.27 mg/L 
Cadmium <0.005 mg/L 
Chromium, Hexavalent <0.01 mg/L 
Chromium, Total <0.005 rag/L 
Copper <0.01 rag/L 
Lead <0 . 04 rag/L 
Mercury <0.000 2 rag/L 
Nickel 0.02 rag/L 
Zinc 9.75 rag/L 

o 

Neal E. Cleghorn 
Project Manager 

J-34 
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NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

NET Midwest. Inc. 
Bartlett Division 
850 West Bartlett Road 
Bartlett, IL 60103 

Tel: (708) 289-3100 
Fax: (708) 289-5445 

ANALYTICAL REPORT 

m 

Ms. Pixie Newman 
CH2M HILL 
310 West Wisconsin Ave 
Suite 700 P.O. Box 2090 
Milwaukee WI 53201 

07-20-90 

Sample No.: 112013 

Sample Description: 

Date Taken: 

MW-05-01 
GL021838.C0.07; DuPont - East Chicago 

06-19-90 1055 Date Received; 

VOLATILE TARGET COMPOUNDS 

06-21-90 1120 

Chloromethane <10. 
Vinyl chloride <10. 
Bromomethane <10. 
Chioroethane <10. 
1,1-Dichloroethene <1.0 
Carbon disulfide 11.3 
Acetone <10. 
Methylene chloride <5.0 
trans-1,2-Dichloroethene <1.0 
1,1-Dichloroethane 1.6 
Vinyl acetate <10. 
2-Butanone <10. 
cis-1,2-Dichloroethene <1.0 
Chloroform <1.0 
1,1,l-Trichloroethane <1.0 
1,2-Dichloroethane 30.7 
Benzene <1.0 
Carbon tetrachloride <1.0 
1,2-Dichloropropane <1.0 
Trichloroethene <1.0 
Bromodichloromethane <1.0 
2-Chloroethylvinyl ether <1.0 
trans-1,3-Dichloropropene <1.0 
4-Methyl-2-pentanone <10. 
Toluene 2.8 
cis-1,3-Dichloropropene <1.0 
1,1,2-Trichloroethane <1.0 
Dibromochloromethane <1.0 
2-Hexanone <10. 

Neal E. Cleghorn 
Project Manager 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
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NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

NET Midwest, Inc. 
Bartlett Division 
850 West Bartlett Road 
Bartlett. IL 60103 

Tel: (708) 289-3100 
Fax: (708) 289-5445 o 

ANALYTICAL REPORT 

Ms. Pixie Newman 
CH2M HILL 
310 West Wisconsin Ave 
Suite 700 P.O. Box 2090 
Milwaukee WI 53201 

07-20-90 

Sample No.: 

Sample Description: 

Date Taken: 06-19-90 1055 

112013 

MW-05-01 
GL021838.C0.07; DuPont - East Chicago 

Date Received: 06-21-90 1120 

Tetrachloroethene 
Chlorobenzene 
Ethylbenzene 
meta & para-Xylene 
Bromoform 
Styrene 
ortho-Xylene 
1,1,2,2-Tetrachloroethane 
1.3-Dichlorobenzene 
1.4-Dichlorobenzene 
1,2-Dichlorobenzene 

<1.0 ug/L 
<1.0 ug/L 
<1.0 ug/L 
<1.0 ug/L 
<1.0 ug/L 
<1.0 ug/L 
<1.0 ug/L 
<1.0 ug/L 
<1.0 ug/L 
<1.0 ug/L 
<1.0 ug/L 

o 

Neal E. Cleghorn 
Project Manager 



NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

NET Midwest, Inc. 
Bartlett Division 
850 West Bartlett Road 
Bartlett. IL 60103 

Tel: (708) 289-3100 
Fax: (708) 289-5445 

ANALYTICAL REPORT 

Ms. Pixie Newman 
CH2M HILL 
310 West Wisconsin Ave 
Suite 700 P.O. Box 2090 
Milwaukee WI 53201 

07-20-90 

Sample No.: 112013 

Sample Description: 

Date Taken; 06-19-90 1055 

MW-05-01 
GL021838.C0.07; DuPont - East Chicago 

Date Received: 06-21-90 1120 

B/N TARGET COMPOUNDS 

Aniline 
Bis(2-chloroethyl)ether 
1.3-Dichlorobenzene 
1.4-Dichlorobenzene 
1,2-Dichlorobenzene 
Benzyl alcohol 
Hexachloroethane 
N-Nitrosodi-n-propylamine 
Bis(2chloroisopropyl)ether 
Nitrobenzene 
N-Nitrosodimethylamine 
Isophorone 
Bis(2-chloroethoxy)methane 
1,2,4-Trichlorobenzene 
Naphthalene 
4-Chloroaniline 
Hexachlorobutadiene 
2-Methylnaphthalene 
2-Chloronaphthalene 
3-Nitroaniline 
2-Nitroaniline 
4-Nitroaniline 
Acenaphthylene 
Dimethyl phthalate 
Acenaphthene 
Fluorene 
4-Chlorophenylphenyl ether 
Dibenzofuran 
Diethyl phthalate 

<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<50. ug/L 
<50. ug/L 
<50. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 

Neal E. Cleghorn 
Project Manager 
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NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

NET Midwest, Inc. 
Bartlett Division 
850 West Bartlett Road 
Bartlett, IL 60103 

Tel: (708) 289-3100 
Fax: (708) 289-5445 o 

ANALYTICAL REPORT 

Ms. Pixie Newman 
CH2M HILL 
310 West Wisconsin Ave 
Suite 700 P.O. Box 2090 
Milwaukee WI 53201 

07-20-90 

Sample No.: 

Sample Description: 

Date Taken: 06-19-90 1055 

112013 

MW-05-01 
GL021838.CO.07; DuPont - East Chicago 

Date Received: 06-21-90 1120 

N-Nitrosodiphenylamine <10. ug/L 
Hexachlorocyc1opentad iene <10. ug/L 
2,6-Dinitrotoluene <10. ug/L 
2,4-Dinitrotoluene <10. ug/L 
4-Bromophenyl phenyl ether <10. ug/L 
Hexachlorobenz ene <10. ug/L 
Phenanthrene <10. ug/L 
Anthracene <10. ug/L 
Di-n-butyIphthalate <10. ug/L 
Fluoranthene <10. ug/L 
Pyrene <10. ug/L 
Benz(a)anthracene <10. ug/L 
Chrysene <10. ug/L 
Benzidine <50. ug/L 
3,3'-Dichlorobenzidine <20. ug/L 
Butyl benzyl phthalate <10. ug/L 
Bis(2-ethylhexyl)phthalate <10. ug/L 
Benzo(b)fluoranthene <10. ug/L 
Benzo(k)fluoranthene <10. ug/L 
Benzo(a)pyrene <10. ug/L 
Indeno(1,2,3-cd)pyrene 
Dibenzo(a,h)anthracene 

<10. ug/L Indeno(1,2,3-cd)pyrene 
Dibenzo(a,h)anthracene <10. ug/L 
Benzo(ghi)perylene <10. ug/L 
Di-n-octylphthalate <10. ug/L 

Q 

Neal E. Cleghorn 
Project Manager 
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nsB NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

NET Midwest, Inc. 
Bartlett Division 
850 West Bartlett Road 
Bartlett. IL 60103 

Tel: (708) 289-3100 
Fax: (708) 289-5445 

ANALYTICAL REPORT 

Ms. Pixie Newman 
CH2M HILL 
310 West Wisconsin Ave 
Suite 700 P.O. Box 2090 
Milwaukee WI 53201 

07-20-90 

Sample No.: 112013 

Sample Description: MW-05-01 
GL021838.C0.07; DuPont - East Chicago 

Date Taken: 06-19-90 1055 Date Received: 06-21-90 1120 

ACID TARGET COMPOUNDS 

2-Chlorophenol 
Phenol 
2-Methylphenol 
4-Methylphenol 
Benzoic acid 
2-Nitrophenol 
2,4-Dimethylphenol 
2,4-Dichlorophenol 
4-Chloro-3-methylphenol 
2,4,6-Trichlorophenol 
2,4,3-Trichlorophenol 
2,4-Dinitrophenol 
4-Nitrophenol 
2-Methyl-4,6-dinitrophenol 
Pentachlorophenol 

<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<50. ug/L 
<50. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<50. ug/L 
<50. ug/L 
<50. ug/L 
<50. ug/L 
<50. ug/L 

Neal E. Cleghorn 
Project Manager 
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NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

NET Midwest, Inc. 
Bartlett Division 
850 West Bartlett Road 
Bartlett, IL 60103 

Tel: (708) 289-3100 
Fax: (708) 289-5445 o 

ANALYTICAL REPORT 

Ms. Pixie Newman 
CH2M HILL 
310 West Wisconsin Ave 
Suite 700 P.O. Box 2090 
Milwaukee WI 53201 

07-20-90 

Sample No.: 112161 

Sample Description: 

Date Taken: 06-21-90 0845 

MW-06-01 
CHI28770.A0.MN; DuPont East Chicago 

Date Received: 06-22-90 1030 

Alkalinity, Bicarb.(CaC03) 774. 
Alkalinity, Garb. (CaC03) <1. 
Alkalinity, Total (CaC03) 774. 
Chloride 17,000. 
Cyanide, Total <0.002 
Nitrogen, Ammonia 10. 
pH 5.39 
Phosphate, Total <0.03 
Solids, Dissolved 30,600. 
Sulfate 90. 
Aluminum 0.20 
Antimony <0.04 
Arsenic 0.008 
Barium 1.39 
Boron 8.04 
Cadmium <0.005 
Chromium, Hexavalent <0.01 
Chromium, Total 0.005 
Copper <0.01 
Lead <0.04 
Mercury <0.0001 
Nickel <0.01 
Zinc 0.074 

mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
units 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 

o 

Neal E\ Cl^horn 
Project Manager 

J-40 

Q 



fsm. NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

NET Midwest, Inc. 
Bartlett Division 
850 West Bartlett Road 
Bartlett, IL 60103 

Tel: (708) 289-3100 
Fax: (708) 289-5445 

ANALYTICAL REPORT 

Ms. Plxle Newman 
CH2M HILL 
310 West Wisconsin Ave 
Suite 700 P.O. Box 2090 
Milwaukee WI 53201 

07-20-90 

Sample No.: 112161 

Sample Description: MW-06-01 
CHI28770.A0.MN; DuPont East Chicago 

Date Taken: 06-21-90 0845 Date Received: 06-22-90 1030 

VOLATILE TARGET COMPOUNDS 

Chloromethane <10. 
Vinyl chloride <10. 
Bromomethane <10. 
Chloroethane <10. 
1,1-Dichloroethene <1.0 
Carbon disulfide <1.0 
Acetone <10. 
Methylene chloride <5.0 
trans-1,2-Dichloroethene <1.0 
1,1-Dichloroethane <1.0 
Vinyl acetate <10. 
2-Butanone <10. 
cis-1,2-Dichloroethene <1.0 
Chloroform <1.0 
1,1,1-Trichloroethane <1.0 
1,2-Dichloroethane <1.0 
Benzene <1.0 
Carbon tetrachloride <1.0 
1,2-Dichloropropane <1.0 
Trichloroethene <1.0 
Bromodichloromethane <1.0 
2-Chloroethylvinyl ether <1.0 
trans-1,3-Dichloropropene <1.0 
4-Methy1-2-pentanone <10. 
Toluene <1.0 
cis-1,3-Dichloropropene <1.0 
1,1,2-Trichloroethane <1.0 
Dibromochloromethane <1.0 
2-Hexanone <10. 

Neal 1 Creghorn 
Project Manager 
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ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
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NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

NET Midwest, Inc. 
Bartlett Division 
850 West Bartlett Road 
Bartlett. IL 60103 

Tel: (708) 289-3100 
Fax: (708) 289-5445 o 

ANALYTICAL REPORT 

Ms. Pixie Newman 
CH2M HILL 
310 West Wisconsin Ave 
Suite 700 P.O. Box 2090 
Milwaukee WI 53201 

07-20-90 

Sample No.: 112161 

Sample Description: 

Date Taken: 06-21-90 0845 

MW-06-01 
CHI28770.A0.MN; DuPont East Chicago 

Date Received: 06-22-90 1030 

Tetrachloroethene <1.0 ug/L 
Chlorobenzene <1.0 ug/L 
Ethylbenzene <1.0 ug/L 
meta & para-Xylene <1.0 ug/L 
Bromoform <1.0 ug/L 
Styrene <1.0 ug/L 
ortho-Xylene <1.0 ug/L 
1,1,2,2-Tetrachloroethane <1.0 ug/L 
1,3-Dichlorobenzene <1.0 ug/L 
1,4-Dichlorobenzene <1.0 ug/L 
1,2-Dichlorobenzene <1.0 ug/L 

o 

Neal E. Cleghorn 
Project Manager 

J-42 



NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

NET Midwest, Inc. 
Bartlett Division 
850 West Bartlett Road 
Bartlett, IL 60103 

Tel; (708) 289-3100 
Fax: (708) 289-5445 

ANALYTICAL REPORT 

# 

Ms. Pixie Newman 
CH2M HILL 
310 West Wisconsin Ave 
Suite 700 P.O. Box 2090 
Milwaukee WX 53201 

07-20-90 

Sample No.: 112161 

Sample Description: 

Date Taken: 06-21-90 0845 

MW-06-01 
CHI28770.A0.MN; DuPont East Chicago 

Date Received: 06-22-90 1030 

B/N TARGET COMPOUNDS 

Aniline <10. ug/L 
Bis(2-chloroethyl)ether <10. ug/L 
1,3-Dichlorobenzene <10. ug/L 
1,4-Dichlorobenzene <10. ug/L 
1,2-Dichlorobenzene <10. ug/L 
Benzyl alcohol <10. ug/L 
Hexachloroethane <10. ug/L 
N-Nitrosodi-n-propylamine <10. ug/L 
Bis(2chloroisopropyl)ether <10. ug/L 
Nitrobenzene <10. ug/L 
N-Nitrosodimethylamine <10. ug/L 
Isophorone <10. ug/L 
Bis(2-chloroethoxy)methane <10. ug/L 
1,2,4-Trichlorobenzene <10. ug/L 
Naphthalene <10. ug/L 
4-Chloroaniline <10. ug/L 
Hexachlorobutadiene <10. ug/L 
2-Methylnaphthalene <10. ug/L 
2-Chloronaphthalene <10. ug/L 
3-Nitroaniline <50. ug/L 
2-Nitroaniline <50. ug/L 
4-Nitroaniline <50. ug/L 
Acenaphthylene <10. ug/L 
Dimethyl phthalate <10. ug/L 
Acenaphthene <10. ug/L 
Fluorene <10. ug/L 
4-Chlorophenylphenyl ether <10. ug/L 
Dibenzofuran <10. ug/L 
Diethyl phthalate <10. ug/L 

Neal E. Cleghorn 
Project Manager 
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1201 NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

NET Midwest. Inc. 
Bartlett Division 
850 West Bartlett Road 
Bartlett. IL 60103 

Tel: (708) 289-3100 
Fax: (708) 289-5445 o 

ANALYTICAL REPORT 

Ms. Pixie Newman 
CH2M HILL 
310 West Wisconsin Ave 
Suite 700 P.O. Box 2090 
Milwaukee WI 53201 

07-20-90 

Sample No.: 112161 

Sample Description: 

Date Taken: 06-21-90 0845 

MW-06-01 
CHI28770.A0.MN; DuPont East Chicago 

Date Received: 06-22-90 1030 

N-Nitrosodiphenylamine <10. ug/L 
Hexachlorocyclopentadiene <10. ug/L 
2,6-Dinitrotoluene <10. ug/L 
2,4-Dinitrotoluene <10. ug/L 
4-Bromophenyl phenyl ether <10. ug/L 
Hexachlorobenzene <10. ug/L 
Phenanthrene <10. ug/L 
Anthracene <10. ug/L 
Di-n-butylphthalate <10. ug/L 
Fluoranthene <10. ug/L 
Pyrene <10. ug/L 
Benz(a)anthracene <10. ug/L 
Chrysene <10. ug/L 
Benzidine <50. ug/L 
3,3'-Dichlorobenzidine <20. ug/L 
Butyl benzyl phthalate <10. ug/L 
Bis(2-ethylhexyl)phthalate <10. ug/L 
Benzo(b)fluoranthene <10. ug/L 
Benzo(k)fluoranthene <10. ug/L 
Benzo(a)pyrene <10. ug/L 
Indeno(1,2,3-cd)pyrene 
Dibenzo(a,h)anthracene 

<10. ug/L Indeno(1,2,3-cd)pyrene 
Dibenzo(a,h)anthracene <10. ug/L 
Benzo(ghi)perylene <10. ug/L 
Di-n-octylphthalate <10. ug/L 

o 

Neal E. Cleghorn 
Project Manager Q 
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^^3 NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

NET Midwest. Inc. 
Bartlett Division 
850 West Bartlett Road 
Bartlett, IL 60103 

Tel: (708) 289-3100 
Fax: (708) 289-5445 

ANALYTICAL REPORT 

# 

Ms. Pixie Newman 
CH2M HILL 
310 West Wisconsin Ave 
Suite 700 P.O. Box 2090 
Milwaukee WI 53201 

07-20-90 

Sample No.: 112161 

Sample Description: MW-06-01 
CHI28770.A0.MN; DuPont East Chicago 

Date Taken: 06-21-90 0845 Date Received: 06-22-90 1030 

ACID TARGET COMPOUNDS 

2-Chlorophenol 
Phenol 
2-MethyIphenol 
4-Methylphenol 
Benzoic acid 
2-Nitrophenol 
2,4-DimethyIphenol 
2,4-Dichlorophenol 
4-Chloro-3-methyIphenol 
2,4,6-Trichlorophenol 
2,4,5-Trich]orophenol 
2,4-Dinitrophenol 
4-Nitrophenol 
2-Methyl-4,6-dinitrophenol 
Pentachlorophenol 

<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<50. ug/L 
<50. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<50. ug/L 
<50. ug/L 
<50. ug/L 
<50. ug/L 
<50. ug/L 

Neal E. Cleghorn 
Project Manager 
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NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

NET Midwest, Inc. 
Bartlett Division 
650 West Bartlett Road 
Bartlett. IL 60103 

Tel: (708) 289-3100 
Fax: (708) 289-5445 o 

ANALYTICAL REPORT 

Ms. Pixie Newman 
CH2M HILL 
310 West Wisconsin Ave 
Suite 700 P.O. Box 2090 
Milwaukee WI 53201 

07-20-90 

Sample No.: 112191 

Sample Description; 

Date Taken: 06-21-90 1030 

MW-07-01 
CHI28770.A0.MN; DuPont East Chicago 

Date Received: 06-22-90 1030 

Alkalinity, Bicarb.(CaC03) 170. mg/L 
Alkalinity, Garb. (CaC03) <1. mg/L 
Alkalinity, Total (CaC03) 170. mg/L 
Chloride 106. mg/L 
Cyanide, Total 
Nitrogen, Ammonia 

<0.001 mg/L Cyanide, Total 
Nitrogen, Ammonia 0.91 mg/L 
PH 6.82 units 
Phosphate, Total <0.03 mg/L 
Solids, Dissolved 1050. mg/L 
Sulfate 360. mg/L 
Aluminum <0.01 mg/L 
Antimony <0.04 mg/L 
Arsenic 0.002 mg/L 
Barium 0.055 mg/L 
Boron 0.29 mg/L 
Cadmium <0.005 mg/L 
Chromium, Hexavalent <0.01 mg/L 
Chromium, Total <0.005 mg/L 
Copper <0.01 mg/L 
Lead <0.04 mg/L 
Mercury <0.0001 mg/L 
Nickel <0.01 mg/L 
Zinc <0.005 mg/L 

o 

Neal E. CJighorn 
Project Manager o 
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033 NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

NET Midwest, Inc. 
Bartlett Division 
850 West Bartlett Road 
Bartlett, IL 60103 

Tel: (708) 289-3100 
Fax: (708) 289-5445 

ANALYTICAL REPORT 

Ms. Pixie Newman 
CH2M HILL 
310 West Wisconsin Ave 
Suite 700 P.O. Box 2090 
Milwaukee WI 53201 

07-20-90 

Sample No.: 112191 

Sample Description: MW-07-01 
CHI28770.A0.MN; DuPont East Chicago 

Date Taken: 06-21-90 1030 Date Received: 06-22-90 1030 

VOLATILE TARGET COMPOUNDS 

Chloromethane <10. 
Vinyl chloride <10. 
Bromomethane <10. 
Chloroethane <10. 
1,1-Dichloroethene <1.0 
Carbon disulfide 14.2 
Acetone <10. 
Methylene chloride <5.0 
trans-1,2-Dichloroethene <1.0 
1,1-Dichloroethane <1.0 
Vinyl acetate <10. 
2-Butanone <10. 
cis-1,2-Dichloroethene <1.0 
Chloroform <1.0 
1,1,1-Trichloroethane <1.0 
1,2-Dichloroethane <1.0 
Benzene <1.0 
Carbon tetrachloride <1.0 
1,2-Dichloropropane <1.0 
Trichloroethene <1.0 
Bromodichloromethane <1.0 
2-Chloroethylvinyl ether <1.0 
trans-1,3-Dichloropropene <1.0 
4-Methyl-2-pentanone <10. 
Toluene <1.0 
cis-1,3-Dichloropropene <1.0 
1,1,2-Trichloroethane <1.0 
Dibromochloromethane <1.0 
2-Hexanone <10. 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

Neal E. Cleghorn 
Project Manager 
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NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

NET Midwest, Inc. 
Bartlett Division 
850 West Bartlett Road 
Bartlett. IL 60103 

Tel: (708) 289-3100 
Fax: (708) 289-5445 Q 

ANALYTICAL REPORT 

Ms. Pixie Newman 
CH2M HILL 
310 West Wisconsin Ave 
Suite 700 P.O. Box 2090 
Milwaukee WI 53201 

07-20-90 

Sample No.: 112191 

Sample Description: MW-07-01 
CHI78770.A0.MN; DuPont East Chicago 

Date Taken: 06-21-90 1030 Date Received: 06-22-90 1030 

Tetrachloroethene <1.0 ug/L 
Chlorobenzene <1.0 ug/L 
Ethylbenzene <1.0 ug/L 
meta & para-Xylene <1.0 ug/L 
Bromoform <1.0 ug/L 
Styrene <1.0 ug/L 
ortho-Xylene <1.0 ug/L 
1,1,2,2-Tetrachloroethane <1.0 ug/L 
1,3-Dichlorobenzene <1.0 ug/L 
1,4-Dichlorobenzene <1.0 ug/L 
1,2-Dichlorobenzene <1.0 ug/L 

o 

Neal E. creg^ 
Project Manager 

J-4( 

a 



NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

NET Midwest, Inc. 
Bartlett Division 
850 West Bartlett Road 
Bartlett. IL 60103 

Tel: (708) 289-3100 
Fax: (708) 289-5445 

ANALYTICAL REPORT 

Ms. Pixie Newman 
CH2M HILL 
310 West Wisconsin Ave 
Suite 700 P.O. Box 2090 
Milwaukee WI 53201 

07-20-90 

Sample No.: 112191 

Sample Description: MW-07-01 
CHI28770.A0.MN; DuPont East Chicago 

Date Taken: 06-21-90 1030 Date Received: 06-22-90 1030 

B/N TARGET COMPOUNDS 

Aniline <10. ug/L 
Bis(2-chloroethyl)ether <10. ug/L 
1,3-Dichloroben2ene <10. ug/L 
1,4-Dichlorobenzene <10. ug/L 
1,2-Dichlorobenzene <10. ug/L 
Benzyl alcohol <10. ug/L 
Hexachloroethane <10. ug/L 
N-Nitrosodi-n-propylamine <10. ug/L 
Bis(2chloroisopropyl)ether <10. ug/L 
Nitrobenzene <10. ug/L 
N-Nitrosod imethy1amine <10. ug/L 
Isophorone <10. ug/L 
Bis(2-chloroethoxy)methane <10. ug/L 
1,2,4-Trichlorobenzene <10. ug/L 
Naphthalene <10. ug/L 
4-Chloroaniline <10. ug/L 
Hexachlorobutadiene <10. ug/L 
2-MethyInaphthalene <10. ug/L 
2-Chloronaphthalene <10. ug/L 
3-Nitroaniline <50. ug/L 
2-Nitroaniline <50. ug/L 
4-Nitroaniline <50. ug/L 
Acenaphthylene <10. ug/L 
Dimethyl phthalate <10. ug/L 
Acenaphthene <10. ug/L 
Fluorene <10. ug/L 
4-Chlorophenylphenyl ether <10. ug/L 
Dibenzofuran <10. ug/L 
Diethyl phthalate <10. ug/L 

Neal E. Clegnorn 
Project Manager 

J-49 



^^3 NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

NET Midwest. Inc. 
Bartlett Division 
850 West Bartlett Road 
Bartlett. IL 60103 

Tel: (708) 289-3100 
Fax; (708) 289-5445 9 

ANALYTICAL REPORT 

Ms. Pixie Newman 
CH2M HILL 
310 West Wisconsin Ave 
Suite 700 P.O. Box 2090 
Milwaukee WI 53201 

07-20-90 

Sample No.: 112191 

Sample Description: MW-07-01 
CHI28770.AO.MN; DuPont East Chicago 

Date Taken: 06-21-90 1030 Date Received: 06-22-90 1030 

N-Nitrosodiphenylamine 
Hexachlorocyclopentadiene 
2,6-Dinitrotoluene 
2,4-Dinitrotoluene 
4-Bromophenyl phenyl ether 
Hexachlorobenzene 
Phenanthrene 
Anthracene 
Di-n-butylphthalate 
Fluoranthene 
Pyrene 
Benz(a)anthracene 
Chrysene 
Benzidine 
3,3'-Dichlorobenz idine 
Butyl benzyl phthalate 
Bis(2-ethylhexyl)phthalate 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Benzo(a)pyrene 
Indeno(1,2,3-cd)pyrene 
Dibenzo(a,h)anthracene 
Benzo(ghi)perylene 
Di-n-octylphthalate 

<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<50. ug/L 
<20. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 

9 

Neal E. CTeghorn 
Project Manager 
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NATIONAL 
ENVIRONMENTAL 

® TESTING, INC. 

NET Midwest, Inc. 
Bartiett Division 
850 West Bartiett Road 
Bartiett. iL 60103 

Tel: (708) 289-3100 
Fax. (708) 289-5445 

ANALYTICAL REPORT 

Ms. Pixie Newman 
CH2M HILL 
310 West Wisconsin Ave 
Suite 700 P.O. Box 2090 
Milwaukee WI 53201 

07-20-90 

Sample No.; 

Sample Description: 

112191 

MW-07-01 
CHI28770.A0.MN; DuPont East Chicago 

Date Taken: 06-21-90 1030 Date Received: 06-22-90 1030 

ACID TARGET COMPOUNDS 

2-Chlorophenol <10. ug/L 
Phenol <10. ug/L 
2-MethyIphenol <10. ug/L 
4-MethyIphenol <10. ug/L 
Benzoic acid <50. ug/L 
2-Nitrophenol <50. ug/L 
2,4-DimethyIphenol <10. ug/L 
2,4-Dichlorophenol <10. ug/L 
4-Chloro-3-methylphenol <10. ug/L 
2,4,6-Trichlorophenol <10. ug/L 
2,4,5-Trichlorophenol <50. ug/L 
2,4-Dinitrophenol <50. ug/L 
4-Nitrophenol <50. ug/L 
2-Methyl-4,6-dinitrophenol 
Pentachlorophenol 

<50. ug/L 2-Methyl-4,6-dinitrophenol 
Pentachlorophenol <50. ug/L 

Neal E. Cleghorn 
Project Manager 

J-51 



NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

ANALYTICAL REPORT 

NET Midwest. Inc. 
Bartlett Division 
850 West Bartlett Road 
Ba.-tlett. IL 60103 

Tel: (708) 289-3100 
Fax: (708) 289-5445 o 

Ms. Pixie Newman 
CH2M HILL 
310 West Wisconsin Ave 
Suite 700 P.O. Box 2090 
Milwaukee WI 53201 

07-20-90 

Sample No.: 112192 

Sample Description: 

Date Taken: 06-21-90 1130 

MW-08-01 
CHI28770.A0.MN; DuPont East Chicago 

Date Received: 06-22-90 1030 

Alkalinity, Bicarb.(CaC03) 258. mg/L 
Alkalinity, Garb. (CaC03) <1. mg/L 
Alkalinity, Total (CaC03) 258. mg/L 
Chloride 131. mg/L 
Cyanide, Total 0.006 mg/L 
Nitrogen, Ammonia 1.25 mg/L 
pH 6.46 units 
Phosphate, Total 0.81 mg/L 
Solids, Dissolved 2290. mg/L 
Sulfate 1200. mg/L 
Alvuninum <0.01 mg/L 
Antimony 0.07 mg/L 
Arsenic 0.018 mg/L 
Barium 0.043 mg/L 
Boron 0.64 mg/L 
Cadmium <0.005 mg/L 
Chromium, Hexavalent <0.01 mg/L 
Chromium, Total <0.005 mg/L 
Copper <0.01 mg/L 
Lead <0. 04 mg/L 
Mercury <0.0001 mg/L 
Nickel <0.01 mg/L 
Zinc <0.005 mg/L 

o 

Project Manager Q 
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NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

NET Midwest, Inc. 
Bartlett Division 
850 West Bartlett Road 
Bartlett. IL 60103 

Tel: (708) 289-3100 
Fax: (708) 289-5445 

ANALYTICAL REPORT 

Ms. Pixie Newman 
CH2M HILL 
310 West Wisconsin Ave 
Suite 700 P.O. Box 2090 
Milwaukee Wl 53201 

07-20-90 

Sample No.: 112192 

Sample Description: MW-08-01 
CHI28770.A0.MN; DuPont East Chicago 

Date Taken: 06-21-90 1130 Date Received: 

VOLATILE TARGET COMPOUNDS 

06-22-90 1030 

Chloromethane 
Vinyl chloride 
Bromomethane 
Chloroethane 
1,1-Dichloroethene 
Carbon disulfide 
Acetone 
Methylene chloride 
trans-1,2-Dichloroethene 
1.1-Dichloroethane 
Vinyl acetate 
2-Butanone 
cis-1,2-Dichloroethene 
Chloroform 
1.1.1-Trichloroethane 
1.2-Dichloroethane 
Benzene 
Carbon tetrachloride 
1,2-Dichloropropane 
Trichloroethene 
Bromod ichloromethane 
2-Chloroethylvinyl ether 
trans-1,3-Dichloropropene 
4-Methyl-2-pentanone 
Toluene 
cis-1,3-Dichloropropene 
1.1.2-Trichloroethane 
Dibromochloromethane 
2-Hexanone 

<10. 
<10. 
<10. 
<10. 
<1.0 
27.5 
<10. 
<5.0 
<1.0 
<1.0 
<10. 
<10. 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<10. 
<1.0 
<1.0 
<1.0 
<1.0 
<10. 

Neal E. Cleghorn 
Project Manager 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
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NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

NET Midwest, Inc. 
Bartlett Division 
850 West Bartlett Road 
Bartlett, IL 60103 

Tel; (708) 289-3100 
Fax; (708) 289-5445 o 

ANALYTICAL REPORT 

Ms. Pixie Newman 
CH2M HILL 
310 West Wisconsin Ave 
Suite 700 P.O. Box 2090 
Milwaukee WI 53201 

07-20-90 

Sample No.: 112192 

Sample Description: MW-08-01 
CHI28770.A0.MN; DuPont East Chicago 

Date Taken: 06-21-90 1130 Date Received: 06-22-90 1030 

Tetrachloroethene 
Chlorobenzene 
Ethylbenzene 
meta & para-Xylene 
Bromoform 
Styrene 
ortho-Xylene 
1,1,2,2-Tetrachloroethane 
1.3-Dichlorobenzene 
1.4-Dichlorobenzene 
1,2-Dichlorobenzene 

<1.0 ug/L 
<1.0 ug/L 
<1.0 ug/L 
<1.0 ug/L 
<1.0 ug/L 
<1.0 ug/L 
<1.0 ug/L 
<1.0 ug/L 
<1.0 ug/L 
<1.0 ug/L 
<1.0 ug/L 

o 

Neal E. Oz^eghorn 
Project Manager o 
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NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

NET Midwest. Inc. 
Bartlett Division 
850 West Bartlett Road 
Bartlett, IL 60103 

Tel: (708) 289-3100 
Fax: (708) 289-5445 

ANALYTICAL REPORT 

Ms. Pixie Newman 
CH2M HILL 
310 West Wisconsin Ave 
Suite 700 P.O. Box 2090 
Milwaukee WI 53201 

07-20-90 

Sample No.: 112192 

Sample Description: 

Date Taken: 06-21-90 1130 

MW-08-01 
CHI28770.A0.MN; DuPont East Chicago 

Date Received: 06-22-90 1030 

B/N TARGET COMPOUNDS 

Aniline 
Bis(2-chloroethyl)ether 
1.3-Dichlorobenzene 
1.4-Dichlorobenzene 
1,2-Dichlorobenzene 
Benzyl alcohol 
Hexachloroethane 
N-N itrosod i-n-propy1amine 
Bis(2chloroisopropyl)ether 
Nitrobenzene 
N-Nitrosodimethylamine 
Isophorone 
Bis(2-chloroethoxy)methane 
1,2,4-Trichlorobenzene 
Naphthalene 
4-Chloroaniline 
Hexachlorobutadiene 
2-Methy1naphtha1ene 
2-Chloronaphthalene 
3-Nitroaniline 
2-Nitroaniline 
4-Nitroaniline 
Acenaphthylene 
Dimethyl phthalate 
Acenaphthene 
Fluorene 
4-Chlorophenylphenyl ether 
Dibenzofuran 
Diethyl phthalate 

<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<50. ug/L 
<50. ug/L 
<50. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 

Neal E. Cleghorn 
Project Manager 
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NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

NET Midwest. Inc. 
Bartlett Division 
850 West Bartlett Road 
Bartlett. IL 60103 

Tel: (708) 289-3100 
Fax: (708) 289-5445 

ANALYTICAL REPORT 

Ms. Pixie Newman 
CH2M HILL 
310 West Wisconsin Ave 
Suite 700 P.O. Box 2090 
Milwaukee WI 53201 

07-20-90 

Sample No.: 

Sample Description: 

Date Taken: 06-21-90 1130 

112192 

MW-08-01 
CHI28770.A0.MN; DuPont East Chicago 

Date Received: 06-22-90 1030 

N-Nitrosodiphenylamine <10. ug/L 
Hexachlorocyc1opentadiene <10. ug/L 
2,6-Dinitrotoluene <10. ug/L 
2,4-Dinitrotoluene <10. ug/L 
4-Bromophenyl phenyl ether <10. ug/L 
Hexachlorobenzene <10. ug/L 
Phenanthrene <10. ug/L 
Anthracene <10. ug/L 
Di-n-butylphthalate <10. ug/L 
Fluoranthene <10. ug/L 
Pyrene <10. ug/L 
Benz(a)anthracene <10. ug/L 
Chrysene <10. ug/L 
Benzidine <50. ug/L 
3,3'-Dichlorobenz idine <20. ug/L 
Butyl benzyl phthalate <10. ug/L 
Bis(2-ethylhexyl)phthalate <10. ug/L 
Benzo(b)fluoranthene <10. ug/L 
Benzo(k)fluoranthene <10. ug/L 
Benzo(a)pyrene <10. ug/L 
Indeno(1,2,3-cd)pyrene <10. ug/L 
Dibenzo(a,h)anthracene <10. ug/L 
Benzo(ghi)perylene <10. ug/L 
Di-n-octylphthalate <10. ug/L 

o 

^^"^E^^legfiforn 
Project Manager Q 
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NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

NET Midwest, Inc. 
Bartlett Division 
850 West Bartlett Road 
Bartlett. IL 60103 

Tel: (708) 289-3100 
Fax: (708) 289-5445 

ANALYTICAL REPORT 

Ms. Pixie Newman 
CH2M HILL 
310 West Wisconsin Ave 
Suite 700 P.O. Box 2090 
Milwaukee WI 53201 

07-20-90 

Sample No.: 112192 

Sample Description: MW-08-01 
CHI28770.AO.MN; DuPont East Chicago 

Date Taken: 06-21-90 1130 Date Received: 06-22-90 1030 

ACID TARGET COMPOUNDS 

m 
2-Chlorophenol <10. ug/L 
Phenol <10. ug/L 
2-MethyIphenol <10. ug/L 
4-MethyIphenol <10. ug/L 
Benzoic acid <50. ug/L 
2-Nitrophenol <50. ug/L 
2,4-Dimethylphenol <10. ug/L 
2,4-Dichlorophenol <10. ug/L 
4-Chloro-3-methyIphenol <10. ug/L 
2,4,6-Trichlorophenol <10. ug/L 
2,4,5-Trichlorophenol <50. ug/L 
2,4-Dinitrophenol <50. ug/L 
4-Nitrophenol <50. ug/L 
2-Methyl-4,6-dinitrophenol <50. ug/L 
Pentachlorophenol <50. ug/L 

0 Tea. 
Project Mana'ger 
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. NATIONAL 
' ENVIRONMENTAL 
^ TESTING, INC. 

NET Midwest, Inc. 
Bartlett Division 
850 West Bartlett Road 
Bartlett. IL 60103 

Tel: (708) 289-3100 
Fax: (708) 289-5445 o 

ANALYTICAL REPORT 

Ms. Pixie Newman 
CH2M HILL 
310 West Wisconsin Ave 
Suite 700 P.O. Box 2090 
Milwaukee WI 53201 

07-20-90 

Sample No.: 112160 

Sample Description: 

Date Taken: 06-20-90 1630 

MW-09-01 
CHI28770.A0.MN; DuPont East Chicago 

Date Received: 06-22-90 1030 

Alkalinity, Bicarb.(CaC03) 
Alkalinity, Carb. (CaC03) 
Alkalinity, Total (CaC03) 
Chloride 
Cyanide, Total 
Nitrogen, Ammonia 
PH 
Phosphate, Total 
Solids, Dissolved 
Sulfate 
Alviminum 
Antimony 
Arsenic 
Barium 
Boron 
Cadmium 
Chromium, Hexavalent 
Chromium, Total 
Copper 
Lead 
Mercury 
Nickel 
Zinc 

160. mg/L 
<1. mg/L 
160. mg/L 
750. mg/L 
<0.002 mg/L 
19. mg/L 
6.20 units 
1.5 mg/L 
4450. mg/L 
2140. mg/L 
<0.01 mg/L 
<0.04 mg/L 
<0.01 mg/L 
0.029 mg/L 
1.42 mg/L 
<0.005 mg/L 
<0.01 mg/L 
0.006 mg/L 
<0.01 mg/L 
<0.04 mg/L 
<0.0001 mg/L 
0.02 mg/L 
10. 5 mg/L 

o 

% Neal E. Cleghorn 
Project Manager 

J-53 
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NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

NET Midwest. Inc. 
Bartlett Division 
850 West Bartlett Road 
Bartlett, IL 60103 

Tel: (708) 289-3100 
Fax: (708) 289-5445 

ANALYTICAL REPORT 

# 

Ms. Pixie Newman 
CH2M HILL 
310 West Wisconsin Ave 
Suite 700 P.O. Box 2090 
Milwaukee WI 53201 

07-20-90 

Sample No.: 112160 

Sample Description: MW-09-01 
CHI28770.AO.MN; DuPont East Chicago 

Date Taken: 06-20-90 1630 Date Received: 

VOLATILE TARGET COMPOUNDS 

06-22-90 1030 

Chioromethane 
Vinyl chloride 
Bromomethane 
Chioroethane 
1,1-Dichloroethene 
Carbon disulfide 
Acetone 
Methylene chloride 
trans-1,2-Dichloroethene 
1.1-Dichloroethane 
Vinyl acetate 
2-Butanone 
cis-1,2-Dichloroethene 
Chloroform 
1.1.1-Trichloroethane 
1.2-Dichloroethane 
Benzene 
Carbon tetrachloride 
1,2-Dichloropropane 
Trichloroethene 
Bromodichloromethane 
2-Chloroethylvinyl ether 
trans-1,3-Dichloropropene 
4-Methyl-2-pentanone 
Toluene 
cis-1,3-Dichloropropene 
1.1.2-Trichloroethane 
Dibromochloromethane 
2-Hexanone 

<10. 
<10. 
<10. 
<10. 
<1.0 
<1.0 
<10. 
<5.0 
<1.0 
<1.0 
<10. 
<10. 
<1.0 
1.7 
2.1 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<10. 
8.6 
<1.0 
<1.0 
<1.0 
<10. 

Neal E. Cle^orn 
Project Manager 

J-59 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 



IZBl. NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

ANALYTICAL REPORT 

NET Midwest, Inc. 
Bartlett Division 
850 West Bartlett Road 
Bartlett, IL 60103 

Tel: (708) 289-3100 
Fax: (708) 289-5445 o 

Ms. Pixie Newman 
CH2M HILL 
310 West Wisconsin Ave 
Suite 700 P.O. Box 2090 
Milwaukee WI 53201 

07-20-90 

Sample No.: 

Sample Description: 

Date Taken: 06-20-90 1630 

112160 

MW-09-01 
CHI28770.A0.MN; DuPont East Chicago 

Date Received: 06-22-90 1030 

Tetrachloroethene 
Chlorobenzene 
Ethylbenzene 
meta & para-Xylene 
Bromoform 
Styrene 
ortho-Xylene 
1,1,2,2-Tetrachloroethane 
1.3-Dichlorobenzene 
1.4-Dichlorobenzene 
1,2-Dichlorobenzene 

<1.0 ug/L 
<1.0 ug/L 
<1.0 ug/L 
1.7 ug/L 
<1.0 ug/L 
<1.0 ug/L 
<1.0 ug/L 
<1.0 ug/L 
<1.0 ug/L 
<1.0 ug/L 
<1.0 ug/L 

O 

Neal E. Clet^orn 
Project Manager 

J-50 



NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

NET Midwest, Inc. 
Bartlett Division 
850 West Bartlett Road 
Bartlett. IL 60103 

Tel: (708) 289-3100 
Fax: (708) 289-5445 

ANALYTICAL REPORT 

Ms. Pixie Newman 
CH2M HILL 
310 West Wisconsin Ave 
Suite 700 P.O. Box 2090 
Milwa-kee WI 53201 

07-20-90 

Sample No.: 112160 

Sample Description: 

Date Taken: 06-20-90 1630 

MW-09-01 
CHI28770.A0.MN; DuPont East Chicago 

B/N TARGET COMPOUNDS 

Aniline 
Bis(2-chloroethyl)ether 
1.3-Dichlorobenzene 
1.4-Dichlorobenzene 
1,2'Dichlorobenzene 
Benzyl alcohol 
Hexachloroethane 
N-Nitrosodi-n-propylamine 
Bis(2chloroisopropy1)ether 
Nitrobenzene 
N-Nitrosodimethylamine 
Isophorone 
Bis(2-chloroethoxy)methane 
1,2,4-Trichlorobenzene 
Naphthalene 
4-Chloroaniline 
Hexachlorobutadiene 
2-Methy1naphtha1ene 
2-Chloronaphthalene 
3-Nitroaniline 
2-Nitroaniline 
4-Nitroaniline 
Acenaphthylene 
Dimethyl phthalate 
Acenaphthene 
Fluorene 
4-Chlorophenylphenyl ether 
Dibenzofuran 
Diethyl phthalate 

Date Received: 06-22-90 1030 

<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<50. ug/L 
<50. ug/L 
<50. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 

Neal E. Cleghorn 
Project Manager 

J-61 



EBi. NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

NET Midwest. Inc. 
Bartlett Division 
850 West Bartlett Road 
Bartlett. IL 60103 

Tel: (708) 289-3100 
Fax: (708) 289-5445 o 

ANALYTICAL REPORT 

Ms. Pixie Newman 
CH2N HILL 
310 West Wisconsin Ave 
Suite 700 P.O. Box 2090 
Milwaukee WX 53201 

07-20-90 

Sample No.: 

Sample Description: 

Date Taken: 06-20-90 1630 

112160 

MW-09-01 
CHI28770.A0.MN; DuPont East Chicago 

Date Received: 06-22-90 1030 

N-Nitrosodiphenylamine <10. ug/L 
Hexachlorocyc1opentadiene <10. ug/L 
2,6-Dinitrotoluene <10. ug/L 
2,4-Dinitrotoluene <10. ug/L 
4-Bromophenyl phenyl ether <10. ug/L 
Hexachlorobenzene <10. ug/L 
Phenanthrene <10. ug/L 
Anthracene <10. ug/L 
Di-n-butyIphtha1ate <10. ug/L 
Fluoranthene <10. ug/L 
Pyrene <10. ug/L 
Benz(a)anthracene <10. ug/L 
Chrysene <10. ug/L 
Benzidine <50. ug/L 
3,3'-Dichlorobenzidine <20. ug/L 
Butyl benzyl phthalate <10. ug/L 
Bis(2-ethylhexyl)phthalate <10. ug/L 
Benzo(b)fluoranthene <10. ug/L 
Benzo(k)fluoranthene <10. ug/L 
Benzo(a)pyrene <10. ug/L 
Indeno(1,2,3-cd)pyrene <10. ug/L 
Dibenzo(a,h)anthracene <10. ug/L 
Benzo(ghi)perylene <10. ug/L 
Di-n-octylphthalate <10. ug/L 

o 

Project Manager 
J-62 
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NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

MET Midwest. Inc. 
Bartlett Division 
850 West Bartlett Road 
Bartlett. IL 60103 

Tel: (708) 289-3100 
Fax: (708) 289-5445 

ANALYTICAL REPORT 

0 

Ms. Pixie Newman 
CH2M HILL 
310 West Wisconsin Ave 
Suite 700 P.O. Box 2090 
Milwaukee WI 53201 

07-20-90 

Sample No.: 112160 

Sample Description: MW-09-01 
CHI28770.A0.MN; DuPont East Chicago 

Date Taken: 06-20-90 1630 

ACID TARGET COMPOUNDS 

2-Chlorophenol <10. 
Phenol <10. 
2-Methylphenol <10. 
4-Methylphenol <10. 
Benzoic acid <50. 
2-Nitrophenol <50. 
2,4-Dimethylphenol <10. 
2,4-Dichlorophenol <10. 
4-Chloro-3-methylphenol <10. 
2,4,6-Trichlorophenol <10. 
2,4,5-Trichlorophenol <50. 
2,4-Dinitrophenol <50. 
4-Nitrophenol <50. 
2-Methyl-4,6-dinitrophenol <50. 
Pentachlorophenol <50. 

Date Received: 06-22-90 1030 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

Neal E. Clegfiorn 
Project Manager 
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NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

NET Midwest. Inc. 
Bartiett Division 
850 West Bartiett Road 
Bartiett. IL 60103 

Tel: (708) 289-3100 
Fax: (708) 289-5445 o 

ANALYTICAL REPORT 

Ms. Pixie Newman 
CH2M HILL 
310 West Wisconsin Ave 
Suite 700 P.O. Box 2090 
Milwaukee WI 53201 

Sample Description; MW-10-01 
GL0218-w.C0.07 

Date Taken: 06-20-90 

07-20-90 

Sample No.: 112167 

Date Received: 06-22-90 1030 

Alkalinity, Bicarb.(CaCO3) 196. 
Alkalinity, Garb. (CaC03) <1. 
Alkalinity, Total (CaC03) 196. 
Chloride 108. 
Cyanide, Total <0.001 
Nitrogen, Ammonia 5.9 
pH 6.33 
Phosphate, Total 2.9 
Solids, Dissolved 3010. 
Sulfate 1810. 
Aluminum <0.01 
Antimony 0.05 
Arsenic 0.4 
Barium 0.127 
Boron 0.25 
Cadmium 0.011 
Chromium, Hexavalent <0.01 
Chromium, Total <0.005 
Copper <0.01 
Lead <0.04 
Mercury <0.0001 
Nickel <0.01 
Zinc 0.049 

mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
units 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 

Q 

Neal E. Cleghorn 
Project Manager a 
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NATIONAL 
ENVIRONMENTAL 

@ TESTING, INC. 

NET Midwest, Inc. 
Bartlett Division 
850 West Bartlett Road 
Bartlett, IL 60103 

Tel: (708) 289-3100 
Fax: (708) 289-5445 

ANALYTICAL REPORT 

Ms. Pixie Newman 
CH2M HILL 
310 West Wisconsin Ave 
Suite 700 P.O. Box 2090 
Milwaukee WX 53201 

07-20-90 

Sample No.: 112167 

Sample Description: 

Date Taken: 06-20-90 

MW-lO-01 
GL021838.C0.07 

Date Received: 06-22-90 1030 

VOLATILE TARGET COMPOUNDS 

Chloromethane 
Vinyl chloride 
Bromomethane 
Chioroethane 
1,1-Dichloroethene 
Carbon disulfide 
Acetone 
Methylene chloride 
trans-1,2-Dichloroethene 
1.1-Dichloroethane 
vinyl acetate 
2-Butanone 
cis-1,2-Dichloroethene 
Chloroform 
1.1.1-Trichloroethane 
1.2-Dichloroethane 
Benzene 
Carbon tetrachloride 
1,2-Dichloropropane 
Trichloroethene 
Bromodichloromethane 
2-Chloroethylvinyl ether 
trans-1,3-Dichloropropene 
4-Methyl-2-pentanone 
Toluene 
cis-1,3-Dichloropropene 
1.1.2-Trichloroethane 
Dibromochloromethane 
2-Hexanone 

<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<1.0 ug/L 
<1.0 ug/L 
<10. ug/L 
<5.0 ug/L 
<1.0 ug/L 
<1.0 ug/L 
<10. ug/L 
<10. ug/L 
<1.0 ug/L 
<1.0 ug/L 
<1.0 ug/L 
<1.0 ug/L 
<1.0 ug/L 
<1.0 ug/L 
<1.0 ug/L 
<1.0 ug/L 
<1.0 ug/L 
<1.0 ug/L 
<1.0 ug/L 
<10. ug/L 
<1.0 ug/L 
<1.0 ug/L 
<1.0 ug/L 
<1.0 ug/L 
<10. ug/L 

Neal E. Cleghorii 
Project Manager 

J-65 



NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

NET Midwest. Inc. 
Bartlett Division 
850 West Bartlett Road 
Bartlett. IL 60103 

Tel: (708) 289-3100 
Fax: (708) 289-5445 o 

ANALYTICAL REPORT 

Ms. Pixie Newman 
CH2M HILL 
310 West Wisconsin Ave 
Suite 700 P.O. Box 2090 
Milwaukee WI 53201 

Sample Description: 

Date Taken: 06-20-90 

MW-10-01 
GL021838.C0.07 

07-20-90 

Sample No.: 112167 

Date Received: 06-22-90 1030 

Tetrachloroethene <1.0 
Chlorobenzene <1.0 
Ethylbenzene <1.0 
meta & para-Xylene <1.0 
Bromoform <1.0 
Styrene <1.0 
ortho-Xylene <1.0 
1,1,2,2-Tetrachloroethane <1.0 
1,3-Dichlorobenzene <1.0 
1,4-Dichlorobenzene <1.0 
1,2-Dichlorobenzene <1.0 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

Q 

Neal E. Cleghorn 
Project Manager o 
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# 

NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

NET Midwest, Inc. 
Bartlett Division 
850 West Bartlett Road 
Bartlett, IL 60103 

Tel: (708) 289-3100 
Fax; (708) 289-5445 

ANALYTICAL REPORT 

Ms. Pixie Newman 
CH2M HILL 
310 West Wisconsin Ave 
Suite 700 P.O. Box 2090 
Milwaukee WI 53201 

07-20-90 

Sample No.: 112167 

Sample Description: 

Date Taken: 06-20-90 

MW-10-01 
GL021838.C0.07 

Date Received: 06-22-90 1030 

B/N TARGET COMPOUNDS 

Aniline 
Bis(2-chloroethy1)ether 
1.3-Dichlorobenzene 
1.4-Dichlorobenzene 
1,2-Dichlorobenzene 
Benzyl alcohol 
Hexachloroethane 
N-Nitrosodi-n-propylamine 
Bis(2chloroisopropyl)ether 
Nitrobenzene 
N-Nitrosodimethylamine 
Isophorone 
Bis(2-chloroethoxy)methane 
1,2,4-Trichlorobenzene 
Naphthalene 
4-Chloroaniline 
Hexachlorobutadiene 
2-Methy1naphtha1ene 
2-Chloronaphthalene 
3-Nitroaniline 
2-Nitroaniline 
4-Nitroaniline 
Acenaphthy1ene 
Dimethyl phthalate 
Acenaphthene 
Fluorene 
4-Chlorophenylphenyl ether 
Dibenzofuran 
Diethyl phthalate 

<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<50. ug/L 
<50. ug/L 
<50. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 

Neal E. Cleghorn 
Project Manager 
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NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

ANALYTICAL REPORT 

NET Midwest. Inc. 
Bartlett Division 
850 West Bartlett Road 
Bartlett. IL 60103 

Tel: (708) 289-3100 
Fax: (708) 289-5445 o 

Ms. Pixie Newman 
CH2M HILL 
310 West Wisconsin Ave 
Suite 700 P.O. Box 2090 
Milwaukee WI 53201 

Sample Description: 

Date Taken: 06-20-90 

MW-lO-01 
GL021838.C0.07 

07-20-90 

Sample No.: 112167 

Date Received: 06-22-90 1030 

N-Nitrosodiphenylamine <10. ug/L 
Hexachlorocyclopentadiene <10. ug/L 
2,6-Dinitrotoluene <10. ug/L 
2,4-Dinitrotoluene <10. ug/L 
4-Bromophenyl phenyl ether <10. ug/L 
Hexachlorobenzene <10. ug/L 
Phenanthrene <10. ug/L 
Anthracene <10. ug/L 
Di-n-butylphthalate <10. ug/L 
Pluoranthene <10. ug/L 
Pyrene <10. ug/L 
Benz(a)anthracene <10. ug/L 
Chrysene <10. ug/L 
Benzidine <50. ug/L 
3,3'-Dichlorobenz idine <20. ug/L 
Butyl benzyl phthalate <10. ug/L 
Bis(2-ethylhexyl)phthalate <10. ug/L 
Benzo(b)fluoranthene <10. ug/L 
Benzo(k)fluoranthene <10. ug/L 
Benzo(a)pyrene <10. ug/L 
Indeno(1,2,3-cd)pyrene <10. ug/L 
Dibenzo(a,h)anthracene <10. ug/L 
Benzo(ghi)perylene <10. ug/L 
Di-n-octylphthalate <10. ug/L 

Q 

Neal E. Cleghorn 
Project Manager 
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NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

NET Midwest. Inc. 
Bartlett Division 
850 West Bartlett Road 
Bartlett, IL 60103 

Tel: (708) 289-3100 
Fax: (708) 289-5445 

ANALYTICAL REPORT 

Ms. Pixie Newman 
CH2M HILL 
310 West Wisconsin Ave 
Suite 700 P.O. Box 2090 
Milwaukee WI 53201 

07-20-90 

Sample No.: 112167 

Sample Description: MW-10-01 
GL021838.C0.07 

Date Taken: 06-20-90 

ACID TARGET COMPOUNDS 

2-Chlorophenol <10. 
Phenol <10. 
2-Methylphenol <10. 
4-Methylphenol <10. 
Benzoic acid <50. 
2-Nitrophenol <50. 
2,4-Dimethylphenol <10. 
2,4-Dichlorophenol <10. 
4-Chloro-3-methylphenol <10. 
2,4,6-Trichlcrophenol <10. 
2,4,5-Trichlorophenol <50. 
2,4-Dinitrophenol <50. 
4-Nitrophenol <50. 
2-Methyl-4,6-dinitrophenol <50. 
Pentachlorophenol <50. 

Date Received: 06-22-90 1030 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

Neal E. Cleghorn 
Project Manager 
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NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

NET Midwest. Inc. 
Bartlett Division 
850 West Bartlett Road 
Bartlett. IL 60103 

Tel: (708) 289-3100 
Fax: (708) 289-5445 

0 

ANALYTICAL REPORT 

Ms. Pixie Newman 
CH2M HILL 
310 West Wisconsin Ave 
Suite 700 P.O. Box 2090 
Milwaukee WI 53201 

Sample Description: 

Date Taken: 06-20-90 1540 

MW-ll-Ol 
GL021838.C0.07 

07-20-90 

Sample No.: 112165 

Date Received: 06-22-90 1030 

Alkalinity, Bicarb.(CaCO3) 
Alkalinity, Carb. (CaC03) 
Alkalinity, Total (CaC03) 
Chloride 
Cyanide, Total 
Nitrogen, Ammonia 
PH 
Phosphate, Total 
Solids, Dissolved 
Sulfate 
Aluminum 
Antimony 
Arsenic 
Barium 
Boron 
Cadmium 
Chromium, Hexavalent 
Chromium, Total 
Copper 
Lead 
Mercury 
Nickel 
Zinc 

104. mg/L 
<1. mg/L 
104. mg/L 
56. mg/L 
<0.001 mg/L 
1.3 mg/L 
6.68 units 
<0.03 mg/L 
2070. mg/L 
1270. mg/L 
<0.01 mg/L 
<0.04 mg/L 
0.010 mg/L 
0.028 mg/L 
0.33 mg/L 
<0.005 mg/L 
<0.01 mg/L 
<0.005 mg/L 
<0.01 mg/L 
<0.04 mg/L 
<0.0001 mg/L 
0.01 mg/L 
5.67 mg/L 

Q 

Neal E. Cleghorn 
Project Manager 

a 
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NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

NET Midwest, Inc. 
Bartlett Division 
850 West Bartlett Road 
Bartlett. IL 60103 

Tel: (708) 289-3100 
Fax: (708) 289-5445 

ANALYTICAL REPORT 

Ms. Pixie Newman 
CH2M HILL 
310 West Wisconsin Ave 
Suite 700 P.O. Box 2090 
Milwaukee WI 53201 

07-20-90 

Sample No.: 112165 

Sample Description: MW-11-01 
GL021838.C0.07 

Date Taken: 06-20-90 1540 Date Received: 06-22-90 1030 

VOLATILE TARGET COMPOUNDS 

Chloromethane 
Vinyl chloride 
Bromomethane 
Chioroethane 
1,1-Dichloroethene 
Carbon disulfide 
Acetone 
Methylene chloride 
trans-1,2-Dichloroethene 
1.1-Dichloroethane 
Vinyl acetate 
2-Butanone 
cis-1,2-Dichloroethene 
Chloroform 
1.1.1-Trichloroethane 
1.2-Dichloroethane 
Benzene 
Carbon tetrachloride 
1,2-Dichloropropane 
Trichloroethene 
Bromodichloromethane 
2-Chloroethylvinyl ether 
trans-1,3-Dichloropropene 
4-Methyl-2-pentanone 
Toluene 
cis-1,3-Dichloropropene 
1.1.2-Trichloroethane 
Dibromochloromethane 
2-Hexanone 

<10. 
<10. 
<10. 
<10. 
<1.0 
<1.0 
<10. 
<5.0 
<1.0 
<1.0 
<10. 
<10. 
<1.0 
2.3 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
1.1 
<1.0 
<1.0 
<10. 
<1.0 
<1.0 
<1.0 
<1.0 
<10. 

ug/L 
vig/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

Neal E. Cleghorn 
Project Manager 

J-7: 



NATIONAL 
ENVIRONMENTAL 
TESTING. INC. 

ANALYTICAL REPORT 

NET Midwest. Inc. 
Bartlett Division 
850 West Bartlett Road 
Bartlett. IL 60103 

Tel: (708) 289-3100 
Fax: (708) 289-5445 o 

Ms. Pixie Newman 
CH2M HILL 
310 West Wisconsin Ave 
Suite 700 P.O. Box 2090 
Milwaukee WI 53201 

Sample Description: 

Date Taken: 06-20-90 1540 

MW-11-01 
GL021838.C0.07 

07-20-90 

Sample No.: 112165 

Date Received: 06-22-90 1030 

Tetrachloroethene 
Chlorobenzene 
Ethylbenzere 
meta & para-Xylene 
Bromoform 
Styrene 
ortho-Xylene 
1,1,2,2-Tetrachloroethane 
1.3-Dichlorobenzene 
1.4-Dichlorobenzene 
1,2-Dichlorobenzene 

<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

Q 

Neal E. Cleghorn 
Project Manager 
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NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

NET Midwest, Inc. 
Bartlett Division 
850 West Bartlett Road 
Bartlett, IL 60103 

Tel: (708) 289-3100 
Fax: (708) 289-5445 

ANALYTICAL REPORT 

Ms. Pixie Newman 
CH2M HILL 
310 West Wisconsin Ave 
Suite 700 P.O. Box 2090 
Milwaukee WI 53201 

07-20-90 

Sample No.; 112165 

Sample Description: MW-11-01 
GL021838.C0.07 

Date Taken: 06-20-90 1540 Date Received: 06-22-90 1030 

B/N TARGET COMPOUNDS 

Aniline 
Bis(2-chloroethyl)ether 
1.3-Dichlorobenzene 
1.4-Dichlorobenzene 
1,2-Dichlorobenzene 
Benzyl alcohol 
Hexachloroethane 
N-Nitrosodi-n-propylamine 
Bis(2chloroisopropyl)ether 
Nitrobenzene 
N-Nitrosodimethylamine 
Isophorone 
Bis(2-chloroethoxy)methane 
1,2,4-Trichlorobenzene 
Naphthalene 
4-Chloroaniline 
Hexachlorobutadiene 
2-Methy1naphtha1ene 
2-Chloronaphthalene 
3-Nitroaniline 
2-Nitroaniline 
4-Nitroaniline 
Acenaphthy1ene 
Dimethyl phthalate 
Acenaphthene 
Fluorene 
4-Chlorophenylphenyl ether 
Dibenzofuran 
Diethyl phthalate 

<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<50. ug/L 
<50. ug/L 
<50. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 

Neal E. Cleghorr 
Project Manager 
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NATIONAL 
ENVIRONMENTAL 
TESTING. INC. 

NET Midwest. Inc. 
Bartlett Division 
850 West Bartlett Road 
Bartlett. IL 60103 

Tel: (708) 289-3100 
Fax: (708) 289-5445 

ANALYTICAL REPORT 

Ms. Pixie Newman 
CH2M HILL 
310 West Wisconsin Ave 
Suite 700 P.O. Box 2090 
Milwaukee WI 53201 

Seunple Description: MW-11-01 
GL021838.C0.07 

Date Taken: 06-20-90 1540 

07-20-90 

Sample No.: 112165 

Date Received: 06-22-90 1030 

N-N itrosodiphenylamine <10. ug/L 
Hexachlorocyclopentadiene <10. ug/L 
2,6-Dinitrotoluene <10. ug/L 
2,4-Dinitrotoluene <10. ug/L 
4-Bromophenyl phenyl ether <10. ug/L 
Hexachlorobenzene <10. ug/L 
Phenanthrene <10. ug/L 
Anthracene <10. ug/L 
Di-n-butylphthalate <10. ug/L 
Fluoranthene <10. ug/L 
Pyrene <10. ug/L 
Benz(a)anthracene <10. ug/L 
Chrysene <10. ug/L 
Benzidine <50. ug/L 
3,3'-Dichlorobenz idine <20. ug/L 
Butyl benzyl phthalate <10. ug/L 
Bis(2-ethylhexyl)phthalate <10. ug/L 
Benzo(b)fluoranthene <10. ug/L 
Benzo(k)fluoranthene <10. ug/L 
Benzo(a)pyrene <10. ug/L 
Indeno(1,2,3-cd)pyrene 
Dibenzo(a,h)anthracene 

<10. ug/L Indeno(1,2,3-cd)pyrene 
Dibenzo(a,h)anthracene <10. ug/L 
Benzo(ghi)perylene <10. ug/L 
Di-n-octylphthalate <10. ug/L 

o 

Neal E. Cleghorn 
Project Manager o 
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NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

NET Midwest, Inc. 
Bartlett Division 
850 West Bartlett Road 
Bartlett, IL 60103 

Tel: (708) 289-3100 
Fax; (70S) 289-5445 

ANALYTICAL REPORT 

Ms. Pixie Newman 
CH2M HILL 
310 West Wisconsin Ave 
Suite 700 P.O. Box 2090 
Milwaukee WX 53201 

07-20-90 

Sample No.: 112165 

Sample Description: MW-11-01 
GL021838.C0.07 

Date Taken: 06-20-90 1540 

ACID TARGET COMPOUNDS 

2-Chlorophenol <10. 
Phenol <10. 
2-Methylphenol <10. 
4-Methylphenol <10. 
Benzoic acid <50. 
2-Nitrophenol <50. 
2,4-Dimethylphenol <10. 
2,4-Dichlorophenol <10. 
4-Chloro-3-methylphenol <10. 
2,4,6-Trichlorophenol <10. 
2,4,5-Trichlorophenol <50. 
2,4-Dinitrophenol <50. 
4-Nitrophenol <50. 
2-Methyl-4,6-dinitrophenol <50. 
Pentachlorophenol <50. 

Date Received: 06-22-90 1030 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

Neal E. Cleghorn 
Project Manager 
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NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

ANALYTICAL REPORT 

NET Midwest, Inc. 
Bartiett Division 
850 West Bartiett Road 
Bartiett. IL 60103 

Tel; (708) 289-3100 
Fax: (708) 289-5445 

Ms. Pixie Newman 
CH2M HILL 
310 West Wisconsin Ave 
Suite 700 P.O. Box 2090 
Milwaukee WI 53201 

Sample Description: 

Date Taken: 06-20-90 1540 

MW-ll-02 
GL021838.C0.07 

07-20-90 

Sample No.: 112166 

Date Received: 06-22-90 1030 

Alkalinity, Bicarb.(CaC03) 144. mg/L 
Alkalinity, Carb. (CaC03) <1. mg/L 
Alkalinity, Total (CaC03) 144. mg/L 
Chloride 53. mg/L 
Cyanide, Total 
Nitrogen, Ammonia 

0.006 mg/L Cyanide, Total 
Nitrogen, Ammonia 0.5 mg/L 
PH 6.69 units 
Phosphate, Total <0.03 mg/L 
Solids, Dissolved 2040. mg/L 
Sulfate 1010. mg/L 
Aluminum <0.01 mg/L 
Antimony 0.06 mg/L 
Arsenic 0.010 mg/L 
Barium 0.028 mg/L 
Boron 0.35 mg/L 
Cadmium <0.005 mg/L 
Chromium, Hexavalent <0.01 mg/L 
Chromium, Total <0.005 mg/L 
Copper <0.01 mg/L 
Lead <0.04 mg/L 
Mercury <0.0001 mg/L 
Nickel 0.01 mg/L 
Zinc 5.02 mg/L 

o 

Neal E. Cleghorn 
Project Manager o 
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NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

NET Midwest, Inc. 
Bartlett Division 
850 West Bartlett Road 
Bartlett, IL 60103 

Tel: (708) 289-3100 
Fax: (708) 289-5445 

ANALYTICAL REPORT 

# 

Ms. Pixie Newman 
CH2M HILL 
310 West Wisconsin Ave 
Suite 700 P.O. Box 2090 
Milwaukee WI 53201 

07-20-90 

Sample No.: 112166 

Sample Description: MW-ll-02 
GL021838.C0.07 

Date Taken: 06-20-90 1540 Date Received: 06-22-90 1030 

VOLATILE TARGET COMPOUNDS 

Chloromethane 
Vinyl chloride 
Bromomethane 
Chioroethane 
1,1-Dichloroethene 
Carbon disulfide 
Acetone 
Methylene chloride 
trans-1,2-Dichloroethene 
1.1-Dichloroethane 
Vinyl acetate 
2-Butanone 
cis-1,2-Dichloroethene 
Chloroform 
1.1.1-Trichloroethane 
1.2-Dichloroethane 
Benzene 
Carbon tetrachloride 
1,2-Dichloropropane 
Trichloroethene 
Bromodichloromethane 
2-Chloroethylvinyl ether 
trans-1,3-Dichloropropene 
4-Methyl-2-pentanone 
Toluene 
cis-1,3-Dichloropropene 
1.1.2-Trichloroethane 
Dibromochloromethane 
2-Hexanone 

<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<1.0 ug/L 
<1.0 ug/L 
<10. ug/L 
<5.0 ug/L 
<1.0 ug/L 
<1.0 ug/L 
<10. ug/L 
<10. ug/L 
<1.0 ug/L 
2.0 ug/L 
5.3 ug/L 
<1.0 ug/L 
<1.0 ug/L 
<1.0 ug/L 
<1.0 ug/L 
16.8 ug/L 
1.0 ug/L 
<1.0 ug/L 
<1.0 ug/L 
<10. ug/L 
22.7 ug/L 
<1.0 ug/L 
<1.0 ug/L 
<1.0 ug/L 
<10. ug/L 

Neal E. Cleghorn 
Project Manager 
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NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

ANALYTICAL REPORT 

NET Midwest. Inc. 
Bartlett Division 
850 West Bartlett Road 
Bartlett. IL 60103 

Tel: (708) 289-3100 
Fax: (708) 289-5445 o 

Ms. Plxle Newman 
CH2M HILL 
310 West Wisconsin Ave 
Suite 700 P.O. Box 2090 
Milwaukee WI 53201 

Sample Description: MW-11-02 
GL021838.C0.07 

Date Taken: 06-20-90 1540 

07-20-90 

Sample No.: 112166 

Date Received: 06-22-90 1030 

Tetrachloroethene 
Chlorobenzene 
Ethylbenzene 
meta & para-Xylene 
Bromoform 
Styrene 
ortho-Xylene 
1,1,2,2-Tetrachloroethane 
1.3-Dichlorobenzene 
1.4-Dichlorobenzene 
1,2-Dichlorobenzene 

112. 
<1.0 
2.9 
11.7 
<1.0 
<1.0 
2.6 
<1.0 
<1.0 
<1.0 
<1.0 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

O 

Neal E. Cleghorn 
Project Manager Q 
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NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

NET Midwest. Inc. 
Bartlett Division 
850 West Bartlett Road 
Bartlett. IL 60103 

Tel: (708) 289-3100 
Fax: (708) 289-5445 

ANALYTICAL REPORT 

Ms. Pixie Newman 
CH2M HILL 
310 West Wisconsin Ave 
Suite 700 P.O. Box 2090 
Milwaukee WI 53201 

07-20-90 

Sample No.: 112166 

Sample Description: 

Date Taken: 06-20-90 1540 

MW-ll-02 
GL021838.C0.07 

B/N TARGET COMPOUNDS 

Aniline <10. 
Bis(2-chloroethyl)ether <10. 
1.3-Dichlorobenzene <10. 
1.4-Dichloroben2ene <10. 
1,2-Dichlorobenzene <10. 
Benzyl alcohol <10. 
Hexachloroethane <10. 
N-Nitrosodi-n-propylamine <10. 
Bis(2chloroisopropyl)ether <10. 
Nitrobenzene <10. 
N-Nitrosodimethylamine <10. 
Isophorone <10. 
Bis(2-chloroethoxy)methane <10. 
1,2,4-Trichlorobenzene <lo. 
Naphthalene <10. 
4-Chloroaniline <10. 
Hexachlorobutadiene <10. 
2-Methylnaphthalene <10. 
2-Chloronaphthalene <10. 
3-Nitroaniline <50. 
2-Nitroaniline <50. 
4-Nitroaniline <50. 
Acenaphthy1ene <10. 
Dimethyl phthalate <10. 
Acenaphthene <10. 
Fluorene <10. 
4-Chlorophenylphenyl ether <10. 
Dibenzofuran <10. 
Diethyl phthalate <10. 

Date Received: 06-22-90 1030 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L' 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

Neal E. Cleghorn 
Project Manager 

J-79 



NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

NET Midwest, Inc. 
Bartlett Division 
850 Wast Bartlett Road 
Bartlett. IL 60103 

Tel: (708) 289-3100 
Fax: (708) 289-5445 o 

ANALYTICAL REPORT 

Ms. Pixie Newman 
CH2M HILL 
310 West Wisconsin Ave 
Suite 700 P.O. Box 2090 
Milwaukee WI 53201 

Sample Description: 

Date Taken: 06-20-90 1540 

MW-11-02 
GL02183L ,0.07 

07-20-90 

Sample No.: 112166 

Date Received: 06-22-90 1030 

N-Nitrosodiphenylamine <10. ug/L 
Hexachlorocyclopentadiene <10. ug/L 
2,6-Dinitrotoluene <10. ug/L 
2,4-Dinitrotoluene <10. ug/L 
4-Bromophenyl phenyl ether <10. ug/L 
Hexach1orobenz ene <10. ug/L 
Phenanthrene <10. ug/L 
Anthracene <10. ug/L 
Di-n-butylphthalate <10. ug/L 
Fluoranthene <10. ug/L 
Pyrene <10. ug/L 
Benz(a)anthracene <10. ug/L 
Chrysene <10. ug/L 
Benzidine <50. ug/L 
3,3'-Dichlorobenzidine <20. ug/L 
Butyl benzyl phthalate <10. ug/L 
Bis(2-ethylhexyl)phthalate <10. ug/L 
Benzo(b)fluoranthene <10. ug/L 
Benzo(k)fluoranthene <10. ug/L 
Benzo(a)pyrene <10. ug/L 
Indeno(1,2,3-cd)pyrene <10. ug/L 
Dibenzo(a,h)anthracene <10. ug/L 
Benzo(ghi)perylene <10. ug/L 
Di-n-octylphthalate <10. ug/L 

o 

Neal E. Cleghorn 
Project Manager a 
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NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

NET Midwest, Inc. 
Bartlett Division 
850 West Bartlett Road 
Bartlett. IL 60103 

Tel; (708) 289-3100 
Fax: (708) 289-5445 

ANALYTICAL REPORT 

Ms. Pixie Newman 
CH2M HILL 
310 West Wisconsin Ave 
Suite 700 P.O. Box 2090 
Milwaukee WX 53201 

07-20-90 

Sample No.: 112166 

Sample Description: MW-11-02 
GL021838.C0.07 

Date Taken: 06-20-90 1540 

ACID TARGET COMPOUNDS 

2-Chlorophenol <10. 
Phenol <10. 
2-Methylphenol <10. 
4-Methylphenol <10. 
Benzoic acid <50. 
2-Nitrophenol <50. 
2,4-Dimethylphenol <10. 
2,4-Dichlorophenol <10. 
4-Chloro-3-methylphenol <10. 
2,4,6-Trichlorophenol <10. 
2,, 4,5-Trichlorophenol <50. 
2,4-Dinitrophenol <50. 
4-Nitrophenol <50. 
2-Methyl-4,6-dinitrophenol <50. 
Pentachlorophenol <50. 

Date Received: 06-22-90 1030 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

Neal E. Cleghorr 
Project Manager 
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NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

NET Midwest, Inc. 
Bartlett Division 
650 West Bartlett Road 
Bartlett, IL 60103 

Tel; (708) 289-3100 
Fax: (708) 289-5445 9 

ANALYTICAL REPORT 

Ms. Pixie Newman 
CH2M HILL 
310 West Wisconsin Ave 
Suite 700 P.O. Box 2090 
Milwaukee WI 53201 

Sample Description: 

Date Taken: 06-19-90 1540 

MW-12-01 
GL021838.C0.07 

07-20-90 

Sample No.: 112001 

Date Received: 06-21-90 1030 

Alkalinity, Bicarb.(CaC03) 
Alkalinity, Garb. (CaC03) 
Alkalinity, Total (CaC03) 
Chloride 
Cyanide, Total 
Nitrogen, Ammonia 
PH 
Phosphate, Total 
Solids, Dissolved 
Sulfate 
Aluminum 
Antimony 
Arsenic 
Barium 
Boron 
Cadmium 
Chromium, Hexavalent 
Chromium, Total 
Copper 
Lead 
Mercury 
Nickel 
Zinc 

212. mg/L 
<1. mg/L 
212. mg/L 
109. mg/L 
<0.002 mg/L 
3.06 mg/L 
6.85 units 
0.15 mg/L 
880. mg/L 
270. mg/L 
<0.01 mg/L 
<0.04 mg/L 
0.011 mg/L 
0.071 mg/L 
0.25 mg/L 
<0.005 mg/L 
<0.01 mg/L 
<0.005 mg/L 
<0.01 mg/L 
0.04 mg/L 
<0.0001 mg/L 
0.02 mg/L 
0.246 mg/L 

Q 

Neal E. Cieghorn 
Project Manager o 
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031, NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

NET Midwest, inc. 
Bartiett Division 
850 West Bartiett Road 
Bartiett. IL 60103 

Tel: (708) 289-3100 
Fax: (708) 289-5445 

ANALYTICAL REPORT 

# 

Ms. Pixie Newman 
CH2M HILL 
310 West Wisconsin Ave 
Suite 700 P.O. Box 2090 
Milwaukee WI 53201 

07-20-90 

Sample No.; 112001 

Sample Description: MW-12-01 
GL021838.C0.07 

Date Taken: 06-19-90 1540 Date Received; 06-21-90 1030 

VOLATILE TARGET COMPOUNDS 

Chioromethane 
Vinyl chloride 
Bromomethane 
Chloroethane 
1,1-Dichloroethene 
Carbon disulfide 
Acetone 
Methylene chloride 
trans-1,2-Dichloroethene 
1.1-Dichloroethane 
Vinyl acetate 
2-Butanone 
cis-1,2-Dichloroethene 
Chloroform 
1.1.1-Trichloroethane 
1.2-Dichloroethane 
Benzene 
Carbon tetrachloride 
1,2-Dichloropropane 
Trichloroethene 
Bromodichloromethane 
2-Chloroethylvinyl ether 
trans-1,3-Dichloropropene 
4-Methyl-2-pentanone 
Toluene 
cis-1,3-Dichloropropene 
1.1.2-Trichloroethane 
Dibromochloromethane 
2-Hexanone 

<10. 
<10. 
<10. 
<10. 
<1.0 
<1.0 
<10. 
<5.0 
<1.0 
<1.0 
<10. 
<10. 
<1.0 
4.5 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
2.5 
<1.0 
<1.0 
<10. 
<1.0 
<1.0 
<1.0 
1.1 
<10. 

Neal E. Cleghorn 
Project Manager 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
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NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

ANALYTICAL REPORT 

NET Midwest, Inc. 
Bartlett Division 
850 West Bartlett Road 
Bartlett. IL 60103 

Tel: (708) 289-3100 
Fax; (708) 289-5445 

Ms. Plxle Newman 
CH2M HILL 
310 West Wisconsin Ave 
Suite 700 P.O. Box 2090 
Milwaukee WI 53201 

07-20-90 

Sample No.: 112001 

Sample Description: 

Date Taken: 06-19-90 1540 

MW-12-01 
GL021838.C0.07 

Date Received: 06-21-90 1030 

Tetrachloroethene 
Chlorobenzene 
Ethylbenzene 
meta & para-Xylene 
Bromoform 
Styrene 
ortho-Xylene 
1,1,2,2-Tetrachloroethane 
1.3-Dichlorobenzene 
1.4-Dichlorobenzene 
1,2-Dichlorobenzene 

<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

o 

Neal E. Clegnorn 
Project Manager 

J-54 o 



031, NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

NET Midwest, Inc. 
Bartlett Division 
850 West Bartlett Road 
Bartlett, IL 60103 

Tel: (708) 289-3100 
Fax: (708) 289-5445 

ANALYTICAL REPORT 

Ms. Pixie Newman 
CH2M HILL 
310 West Wisconsin Ave 
suite 700 P.O. Box 2090 
Milwa">ee WI 53201 

07-20-90 

Sample No.: 112001 

Sample Description: MW-12-01 
GL021838.C0.07 

Date Taken: 06-19-90 1540 Date Received: 06-21-90 1030 

B/N TARGET COMPOUNDS 

Aniline 
Bis(2-chloroethyl)ether 
1.3-Dichlorobenzene 
1.4-Dichlorobenzene 
1,2-Dichlorobenzene 
Benzyl alcohol 
Hexachloroethane 
N-Nitrosodi-n-propylamine 
Bis(2chloroisopropyl)ether 
Nitrobenzene 
N-Nitrosodimethylamine 
Isophorone 
Bis(2-chloroethoxy)methane 
1,2,4-Trichlorobenzene 
Naphthalene 
4-Chloroaniline 
Hexachlorobutadiene 
2-Methy1naphtha1ene 
2-Chloronaphthalene 
3-Nitroaniline 
2-Nitroaniline 
4-Nitroaniline 
Acenaphthylene 
Dimethyl phthalate 
Acenaphthene 
Fluorene 
4-Chlorophenylphenyl ether 
Dibenzofuran 
Diethyl phthalate 

<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<50. ug/L 
<50. ug/L 
<50, ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 

Neal E. Cleghorn 
Project Manager 
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NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

NET Midwest. Inc. 
Bartlett Division 
850 West Bartlett Road 
Bartlett. IL 60103 

Tel: (708) 289-3100 
Fax: (708) 289-5445 

ANALYTICAL REPORT 

Ms. Pixie Newman 
CH2M HILL 
310 West Wisconsin Ave 
Suite 700 P.O. Box 2090 
Milwaukee WI 53201 

Sample Description; MW-12-01 

07-20-90 

Sample No.: 112001 

GL021838. .00.07 

Date Taken: 06-19-90 1540 Date Received: 06-

N-Nitrosodiphenylamine <10. ug/L 
Hexachlorocyc1opentadiene <10. ug/L 
2,6-Dinitrotoluene <10. ug/L 
2,4-Dinitrotoluene <10. ug/L 
4-Bromophenyl phenyl ether <10. ug/L 
Hexachlorobenzene <10. ug/L 
Phenanthrene <10. ug/L 
Anthracene <10. ug/L 
Di-n-butylphthalate <10. ug/L 
Fluoranthene <10. ug/L 
Pyrene <10. ug/L 
Benz(a)anthracene <10. ug/L 
Chrysene <10. ug/L 
Benzidine <50. ug/L 
3,3'-Dichlorobenz idine <20. ug/L 
Butyl benzyl phthalate <10. ug/L 
Bis(2-ethylhexyl)phthalate <10. ug/L 
Benzo(b)fluoranthene <10. ug/L 
Benzo(k)fluoranthene <10. ug/L 
Benzo(a)pyrene <10. ug/L 
Indeno(1,2,3-cd)pyrene 
Dibenzo(a,h)anthracene 

<10. ug/L Indeno(1,2,3-cd)pyrene 
Dibenzo(a,h)anthracene <10. ug/L 
Benzo(ghi)perylene <10. ug/L 
Di-n-octylphthalate <10. ug/L 

o 

Neal E. Cleghorn 
Project Manager a 

J-36 



NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

NET Midwest, Inc. 
Bartlett Division 
850 West Bartlett Road 
Bartlett. IL 60103 

Tel: (708) 289-3100 
Fax (708) 289-5445 

ANALYTICAL REPORT 

# 

Ms. Pixie Hewnan 
CH2M HILL 
310 West Wisconsin Ave 
Suite 700 P.O. Box 2090 
Milwaukee WI 53201 

Sample Description: MW-12-01 
GL021838.C0.07 

07-20-90 

Sample No.: 112001 

Date Taken: 06-19-90 1540 

ACID TARGET COMPOUNDS 

2-Chlorophenol <10. 
Phenol <10. 
2-Methylphenol <10. 
4-Methylphenol <10. 
Benzoic acid <50. 
2-Nitrophenol <50. 
2,4-Dimethylphenol <10. 
2,4-Dichlorophenol <10. 
4-Chloro-3-methylphenol <10. 
2,4,6-Trichlorophenol <10. 
2,4,5-Trichlorophenol <50. 
2,4-Dinitrophenol <50. 
4-Nitrophenol <50. 
2-Methyl-4,6-dinitrophenol <50. 
Pentachlorophenol <50. 

Date Received: 06-21-90 1030 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

Neal E. Cleghorn 
Project Manager 

j-f 



CORRECTED REPORT 

NATIONAL 
' ENVIRONMENTAL 
^ TESTING, INC. 

ANALYTICAL REPORT 

NET Midwest, Inc. 
Bartlett Division 
850 West Bartlett Road 
Bartlett. IL 60103 

Tel: (708) 289-3100 
Fax: (708) 289-5445 a 

Ms. Pixie Newman 
CH2M HILL 
310 West Wisconsin Ave 
Suite 700 P.O. Box 2090 
Milwaukee WI 53201 

09-17-90 

Sample No.: 111852 

Sample Description: 

Date Taken: 06-18-90 §420 

MW-13-01 
GL021838.C0.07; DuPont East Chicago 

Date Received: 06-19-90 1220 

Alkalinity, Bicarb.(CaC03) <1. 
Alkalinity, Carb. (CaC03) 4800. 
Alkalinity, Total (CaC03) 6600. 
Chloride 40. 
Cyanide, Total <0.001 
Nitrogen, Ammonia 39.3 
pH 11.33 
Phosphate, Total 6.1 
Solids, Dissolved 9940. 
Sulfate 80. 
Aluminum 18.0 
Antimony <0.04 
Arsenic 0.14 
Barium 0.159 
Boron 0.67 
Cadmium <0.005 
Chromium, Hexavalent <0.3 
Chromium, Total 0.022 
Copper 0.10 
Lead 0.28 
Mercury 0.0004 
Nickel 0.03 
Zinc 0.230 

mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
units 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 

a 

Toni Gartner 
Division Manager 

J-38 



NATIONAL 
ENVIRONMENTAL 

® TESTING, INC. 

CORRECTED REPORT 

ANALYTICAL REPORT 

NET Midwest, Inc. 
Bartlett Division 
850 West Bartlett Road 
Bartlett, IL 60103 

Tel: (708) 289-3100 
Fax: (708) 289-5445 

0 

Ms. Pixie Newman 
CH2M HILL 
310 West Wisconsin Ave 
Suite 700 P.O. Box 2090 
Milwaukee WI 53201 

09-17-90 

Sample No.: 111852 

Sample Description: 

Date Taken: 

MW-13-01 
GL021838.CO.07; DuPont East Chicago 

06-18-90 0420 Date Received: 

VOLATILE TARGET COMPOUNDS 

06-19-90 1220 

Chloromethane 
Vinyl chloride 
Bromomethane 
Chloroethane 
1,1-Dichloroethene 
Carbon disulfide 
Acetone 
Methylene chloride 
trans-1,2-Dichloroethene 
1.1-Dichloroethane 
Vinyl acetate 
2-Butanone 
cis-1,2-Dichloroethene 
Chloroform 
1.1.1-Trichloroethane 
1.2-Dichloroethane 
Benzene 
Carbon tetrachloride 
1,2-Dichloropropane 
Trichloroethene 
Bromodichloromethane 
2-Chloroethylvinyl ether 
trans-1,3-Dichloropropene 
4-Methyl-2-pentanone 
Toluene 
cis-1,3-Dichloropropene 
1.1.2-Trichloroethane 
Dibromochloromethane 
2-Hexanone 

<10. 
<10. 
<10. 
<10. 
<1.0 
<1.0 
<10. 
<5.0 
<1.0 
<1.0 
<10. 
<10. 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<10. 
<1.0 
<1.0 
<1.0 
<1.0 
<10. 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

T^i Gartner 
Division Manager 
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CORRECTED REPORT 

NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

ANALYTICAL REPORT 

NET Midwest. Inc. 
Bartlett Division 
850 West Bartlett Road 
Bartlett. IL 60103 

Tel: (708) 289-3100 
Fax. (708) 289-5445 o 

Ms. Pixie Newman 
CH2M HILL 
310 West Wisconsin Ave 
Suite 700 P.O. Box 2090 
Milwaukee WI 53201 

09-17-90 

Sample No.: 111852 

Sample Description: 

Date Taken: 06-18-90 §420 

MW-13-01 
GL021838.C0.07; DuPont East Chicago 

Date Received: 06-19-90 1220 

Tetrachloroethene 
Chlorobenzene 
Ethylbenzene 
meta & para-Xylene 
Bromoform 
Styrene 
ortho-Xylene 
1,1,2,2-Tetrachloroethane 
1.3-Dichlorobenzene 
1.4-Dichlorobenzene 
1,2-Dichlorobenzene 

<1.0 ug/L 
<1.0 ug/L 
<1.0 ug/L 
<1.0 ug/L 
<1.0 ug/L 
<1.0 ug/L 
<1.0 ug/L 
<1.0 ug/L 
<1.0 ug/L 
<1.0 ug/L 
<1.0 ug/L 

o 

Toni Gartner 
Division Manager o 

J-90 



NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

NET Midwest, Inc. 
Bartlett Division 
850 West Bartiett Road 
Bartlett. IL 60103 

Tel; (708) 289-3100 
Fax; (708) 289-5445 

CORRECTED REPORT 

ANALYTICAL REPORT 

Ms. Pixie Newman 
CH2M HILL 
310 West Wisconsin Ave 
Suite 700 P.O. Box 2090 
Milwaukee WI 53201 

09-17-90 

Sample No.: 111852 

Sample Description: 

Date Taken: 06-18-90 §420 

MW-13-01 
GL021838.CO.07; DuPont East Chicago 

Date Received: 06-19-90 1220 

B/N TARGET COMPOUNDS 

Aniline 
Bis(2-chloroethyl)ether 
1.3-Dichlorobenzene 
1.4-Dichloroben2ene 
1,2-Dichlorobenzene 
Benzyl alcohol 
Hexachloroethane 
N-Nitrosodi-n-propylamine 
Bis(2chloroisopropyl)ether 
Nitrobenzene 
N-Nitrosodimethylamine 
Isophorone 
Bis(2-chloroethoxy)methane 
1,2,4-Trichlorobenzene 
Naphthalene 
4-Chloroaniline 
Hexachlorobutadiene 
2-Methylnaphthalene 
2-Chloronaphthalene 
3-Nitroaniline 
2-Nitroaniline 
4-Nitroaniline 
Acenaphthylene 
Dimethyl phthalate 
Acenaphthene 
Fluorene 
4-Chlorophenylphenyl ether 
Dibenzofuran 
Diethyl phthalate 

<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<50. ug/L 
<50. ug/L 
<50. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 

5ni Gartner 
Division Manager 
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CORRECTED REPORT 

NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

ANALYTICAL REPORT 

NET Midwest. Inc. 
Bartlett Division 
850 West Bartlett Road 
Bartlett. IL 60103 

Tel: (708) 289-3100 
Fax: (708) 289-5445 a 

Ms. Pixie Newman 
CH2M HILL 
310 West Wisconsin Ave 
Suite 700 P.O. Box 2090 
Milwaukee WI 53201 

09-17-90 

Sample No.: 

Sample Description: 

Date Taken: 06-18-90 @420 

111852 

MW-13-01 
GL021838.C0.07; DuPont East Chicago 

Date Received: 06-19-90 1220 

N-Nitrosodiphenylamine 
Hexachlorocyc1opentad iene 
2,6-Dinitrotoluene 
2,4-Dinitrotoluene 
4-Bromophenyl phenyl ether 
Hexachlorobenzene 
Phenanthrene 
Anthracene 
Di-n-butylphthalate 
Fluoranthene 
Pyrene 
Benz(a)anthracene 
Chrysene 
Benzidine 
3,3'-Dichlorobenz idine 
Butyl benzyl phthalate 
Bis(2-ethylhexy1)phthalate 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Benzo(a)pyrene 
Indeno(1,2,3-cd)pyrene 
Dibenzo(a,h)anthracene 
Benzo(ghi)perylene 
Di-n-octylphthalate 

<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<50. ug/L 
<20. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 

Q 

TXbni Gartner 
Division Manager o 
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m 
CORRECTED REPORT 

NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

ANALYTICAL REPORT 

NET Midwest. Inc. 
Bartiett Division 
850 West Bartiett Road 
Bartiett, IL 60103 

Tel: (708) 289-3100 
Fax: (708) 289-5445 

Ms. Pixie Newman 
CH2M HILL 
310 West Wisconsin Ave 
Suite 700 P.O. Box 2090 
Milwauxee WI 53201 

09-17-90 

Sample No.: 111852 

Sample Description: MW-13-01 
GL021838.C0.07; DuPont East Chicago 

Date Taken: 06-18-90 @420 

ACID TARGET COMPOUNDS 

2-Chlorophenol 
Phenol 
2-MethyIphenol 
4-Methylphenol 
Benzoic acid 
2-Nitrophenol 
2,4-DimethyIphenol 
2,4-Dichlorophenol 
4-Chloro-3-methylphenol 
2,4,6-Trichlorophenol 
2,4,5-Trichlorophenol 
2,4-Dinitrophenol 
4-Nitrophenol 
2-Methyl-4,6-dinitrophenol 
Pentachlorophenol 
PCB's 

PCB-
PCB-
PCB-
PCB-
PCB-
PCB-
PCB-

1016 
1221 
1232 
1242 
1248 
1254 
1260 

<10, 
55. 
<10. 
<10. 
<50. 
<50. 
<10. 
<10. 
<10. 
<10. 
<50. 
<50. 
<50. 
<50. 
<50. 

<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 

Date Received: 06-19-90 1220 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

Toni Gartner 
Division Manager 

J-93 



NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

NET Midwest. Inc. 
Bartlett Division 
850 West Bartlett Road 
Bartlett. IL 60103 

Tel: (708) 289-3100 
Fax: (708) 289-5445 a 

ANALYTICAL REPORT 

Ms. Pixie Newman 
CH2M HILL 
310 West Wisconsin Ave 
Suite 700 P.O. Box 2090 
Milwaukee WI 53201 

07-20-90 

Sample No.: 111853 

Sample Description: 

Date Taken: 06-18-90 1400 

MW-14-01 
GL021838.C0.07; DuPont East Chicago 

Date Received: 06-19-90 1220 

Alkalinity, Bicarb.(CaCO3) 160. mg/L 
Alkalinity, Carb. (CaC03) <1. mg/L 
Alkalinity, Total (CaC03) 160. mg/L 
Chloride 700. mg/L 
Cyanide, Total 
Nitrogen, Ammonia 

<0.001 mg/L Cyanide, Total 
Nitrogen, Ammonia 23.6 mg/L 
PH 6.30 units 
Phosphate, Total 0.09 mg/L 
Solids, Dissolved 3590. mg/L 
Sulfate 1400. mg/L 
Aluminum 0.15 mg/L 
Antimony <0.04 mg/L 
Arsenic 0.010 mg/L 
Barium 0.020 mg/L 
Boron 0.20 mg/L 
Cadmium <0.005 mg/L 
Chromium, Hexavalent <0.01 mg/L 
Chromium, Total <0.005 mg/L 
Copper <0.01 mg/L 
Lead <0.04 mg/L 
Mercury <0.0001 mg/L 
Nickel 0.01 mg/L 
Zinc 3.345 mg/L 

o 

Neal E. Cleghorn 
Project Manager 

J-94 
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0 01^ NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

NET Midwest, Inc. 
Bartlett Division 
850 West Bartlett Road 
Bartlett, IL 60103 

Tel: (708) 289-3100 
Fax: (708) 289-5445 

ANALYTICAL REPORT 

Ms. Pixie Newman 
CH2M HILL 
310 West Wisconsin Ave 
Suite 700 P.O. Box 2090 
Milwaukee WI 53201 

07-20-90 

Sample No.: 111853 

sample Description: MW-14-01 
GL021838.C0.07; DuPont East Chicago 

Date Taken: 06-18-90 1400 Date Received: 

VOLATILE TARGET COMPOUNDS 

06-19-90 1220 

Chioromethane 
Vinyl chloride 
Bromomethane 
Chloroethane 
1,1-Dichloroethene 
Carbon disulfide 
Acetone 
Methylene chloride 
trans-1,2-Dichloroethene 
1.1-Dichloroethane 
Vinyl acetate 
2-Butanone 
cis-1,2-Dichloroethene 
Chloroform 
1.1.1-Trichloroethane 
1.2-Dichloroethane 
Benzene 
Carbon tetrachloride 
1,2-Dichloropropane 
Trichloroethene 
Bromodichloromethane 
2-Chloroethylvinyl ether 
trans-1,3-Dichloropropene 
4-Methyl-2-pentanone 
Toluene 
cis-1,3-Dichloropropene 
1.1.2-Trichloroethane 
Dibromochloromethane 
2-Hexanone 

<10. 
<10. 
<10. 
<10. 
<1.0 
<1.0 
<10. 
<5.0 
<1.0 
<1.0 
<10. 
<10. 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<10. 
<1.0 
<1.0 
<1.0 
<1.0 
<10. 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

Neal E. Cleghorn 
Project Manager 

J-95 



NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

NET Midwest, inc. 
Bartlett Division 
850 West Bartlett Road 
Bartlett. IL 60103 

Tel: (708) 289-3100 
Fax; (708) 289-5445 o 

ANALYTICAL REPORT 

Ms. Pixie Newman 
CH2M HILL 
310 West Wisconsin Ave 
Suite 700 P.O. Box 2090 
Milwaukee WI 53201 

07-20-90 

Sample No.; 111853 

Sample Description: 

Date Taken; 06-18-90 1400 

MW-14-01 
GL021838.C0.07; DuPont East Chicago 

Date Received: 06-19-90 1220 

Tetrachloroethene 
Chlorobenzene 
Ethylbenzene 
meta & para-Xylene 
Bromoform 
Styrene 
ortho-Xylene 
1,1,2,2-Tetrachloroethane 
1.3-Dichlorobenzene 
1.4-Dichlorobenzene 
1,2-Dichlorobenzene 

<1.0 ug/L 
<1.0 ug/L 
<1.0 ug/L 
<1.0 ug/L 
<1.0 ug/L 
<1.0 ug/L 
<1.0 ug/L 
<1.0 ug/L 
<1.0 ug/L 
<1.0 ug/L 
<1.0 ug/L 

a 

Neal E. Cleghorn 
Project Manager 

J-96 
o 



NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

NET Midwest, inc. 
Bartlett Division 
850 West Bartlett Road 
Bartlett, IL 60103 

Tel: (708) 289-3100 
Fax: (708) 289-5445 

ANALYTICAL REPORT 

Ms. Pixie Newman 
CH2M HILL 
310 West Wisconsin Ave 
Suite 700 P.O. Box 2090 
Milwaukee WI 53201 

07-20-90 

Sample No.: 111853 

Sample Description: 

Date Taken: 06-18-90 1400 

MW-14-01 
GL021838.C0.07; DuPont East Chicago 

Date Received: 06-19-90 1220 

B/N TARGET COMPOUNDS 

Aniline 
Bis(2-chloroethyl)ether 
1.3-Dichloroben2ene 
1.4-Dichlorobenzene 
1,2-Dichloroben2ene 
Benzyl alcohol 
Hexachloroethane 
N-Nitrosodi-n-propylamine 
Bis(2chloroisopropyl)ether 
Nitrobenzene 
N-N itrosod imethy1amine 
Isophorone 
Bis(2-chloroethoxy)methane 
1,2,4-Trichlorobenzene 
Naphthalene 
4-Chloroaniline 
Hexachlorobutadiene 
2-Methylnaphthalene 
2-Chloronaphthalene 
3-Nitroaniline 
2-Nitroaniline 
4-Nitroaniline 
Acenaphthylene 
Dimethyl phthalate 
Acenaphthene 
Fluorene 
4-Chlorophenylphenyl ether 
Dibenzofuran 
Diethyl phthalate 

<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<50. ug/L 
<50. ug/L 
<50. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 

Neal E. Cleghorn 
Project Manager 

J-97 



NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

NET Midwest, Inc. 
Bartlett Division 
850 West Bartlett Road 
Ba.-tlett. IL 60103 

Tel: (708) 289-3100 
Fax: (708) 289-5445 

ANALYTICAL REPORT 

Ms. Pixie Newman 
CH2M HILL 
310 West Wisconsin Ave 
Suite 700 P.O. Box 2090 
Milwaukee WI 53201 

07-20-90 

Sample No.: 111853 

Sample Description: MW-14-01 
GL021838.C0.07; DuPont East Chicago 

Date Taken: 06-18-90 1400 Date Received: 06-19-90 1220 

N-Nitrosodiphenylamine 
Hexachlorocyc1opentadiene 
2,6-Dinitrotoluene 
2,4-Dinitrotoluene 
4-Bromophenyl phenyl ether 
Hexachlorobenzene 
Phenanthrene 
Anthracene 
Di-n-butylphthalate 
Fluoranthene 
Pyrene 
Benz(a)anthracene 
Chrysene 
Benzidine 
3,3'-Dichlorobenz idine 
Butyl benzyl phthalate 
Bis(2-ethylhexyl)phthalate 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Benzo(a}pyrene 
Indeno(1,2,3-cd)pyrene 
Dibenzo(a,h)anthracene 
Benzo(ghi)perylene 
Di-n-octylphthalate 

<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<50. ug/L 
<20. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 

o 

Neal E. Cleghorn 
Project Manager o 
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NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

NET Midwest. Inc. 
Bartlett Division 
850 West Bartlett Road 
Bartlett. IL 60103 

Tel: (708) 289-3100 
Fax: (708) 289-5445 

ANALYTICAL REPORT 

# 

Ms. Pixie Newman 
CH2M HILL 
310 West Wisconsin Ave 
Suite 700 P.O. Box 2090 
Milwaukee WI 53201 

07-20-90 

Sample No.: 111853 

Sample Description: MW-14-01 
GL021838.CO.07; DuPont East Chicago 

Date Taken: 06-18-90 1400 

ACID TARGET COMPOUNDS 

2-Chioropheno1 
Phenol 
2-Methylphenol 
4-Methylphenol 
Benzoic acid 
2-Nitrophenol 
2,4-Dimethylphenol 
2,4-Dichlorophenol 
4-Chioro-3-methyIpheno1 
2,4,6-Trichlorophenol 
2,4,5-Trichlorophenol 
2,4-Dinitrophenol 
4-Nitrophenol 
2-Methyl-4,6-dinitrophenol 
Pentachlorophenol 
PCB's 

PCB-
PCB-
PCB-
PCB-
PCB-
PCB-
PCB-

1016 
1221 
1232 
1242 
1248 
1254 
1260 

<10. 
<10. 
<10. 
<10. 
<50. 
<50. 
<10. 
<10. 
<10. 
<10. 
<50. 
<50. 
<50. 
<50. 
<50. 

<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 

Date Received: 06-19-90 1220 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

Neal E. cSTeghorn 
Project Manager 

J-99 



niHB NATIONAL 
ENVIRONMENTAL 
TESTING. INC. 

NET Midwest. Inc. 
Bartlett Division 
850 West Bartlett Road 
Bartlett. IL 60103 

Tel: (708) 289-3100 
Fax: (708) 289-5445 a 

ANALYTICAL REPORT 

Ms. Pixie Newman 
CH2M HILL 
310 West Wisconsin Ave 
Suite 700 P.O. Box 2090 
Milwaukee WI 53201 

07-20-90 

Sample No.: 111854 

Sample Description: 

Date Taken: 06-18-90 1400 

MW-14-02 
GL021838.C0.07; DuPont East Chicago 

Date Received: 06-19-90 1220 

Alkalinity, Bicarb.(CaC03) 160. mg/L 
Alkalinity, Garb. (CaC03) <1. mg/L 
Alkalinity, Total (CaC03) 160. mg/L 
Chloride 730. mg/L 
Cyanide, Total <0.001 mg/L 
Nitrogen, Ammonia 23.4 mg/L 
PH 6.12 units 
Phosphate, Total 0.09 mg/L 
Solids, Dissolved 3610. mg/L 
Sulfate 1500. mg/L 
Aluminum 0.07 mg/L 
Antimony <0.04 mg/L 
Arsenic 0.009 mg/L 
Barium 0.017 mg/L 
Boron 0.19 mg/L 
Cadmium <0.005 mg/L 
Chromium, Hexavalent <0.01 mg/L 
Chromium, Total <0.005 mg/L 
Copper <0.01 mg/L 
Lead <0.04 mg/L 
Mercury <0.0001 mg/L 
Nickel 0.01 mg/L 
Zinc 2.92 mg/L 

o 

Neal E. Cl^horn 
Project Manager a 

j-:oo 



% 

NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

NET Midwest. Inc. 
Bartlett Division 
850 West Bartlett Road 
Bartlett. IL 60103 

Tel: (708) 289-3100 
Fax: (708) 289-5445 

ANALYTICAL REPORT 

Ms. Pixie Newman 
CH2M HILL 
310 West Wisconsin Ave 
Suite 700 P.O. Box 2090 
Milw-vy.ee WI 53201 

07-20-90 

Sample No.: 111854 

Sample Description: MW-14-02 
GL021838.C0.07; DuPont East Chicago 

Date Taken: 06-18-90 1400 Date Received: 

VOLATILE TARGET COMPOUNDS 

06-19-90 1220 

Chioromethane 
Vinyl chloride 
Bromomethane 
Chioroethane 
1,1-Dichloroethene 
Carbon disulfide 
Acetone 
Methylene chloride 
trans-1,2-Dichloroethene 
1.1-Dichloroethane 
Vinyl acetate 
2-Butanone 
cis-1,2-Dichloroethene 
Chloroform 
1.1.1-Trichloroethane 
1.2-Dichloroethane 
Benzene 
Carbon tetrachloride 
1,2-Dichloropropane 
Trichloroethene 
Bromodichloromethane 
2-Chloroethylvinyl ether 
trans-1,3-Dichloropropene 
4-Methyl-2-pentanone 
Toluene 
cis-1,3-Dichloropropene 
1.1.2-Trichloroethane 
Dibromochloromethane 
2-Hexanone 

<10. 
<10. 
<10. 
<10. 
<1.0 
<1.0 
<10. 
<5.0 
<1.0 
<1.0 
<10. 
<10. 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<10. 
<1.0 
<1.0 
<1.0 
<1.0 
<10. 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

Jeal E. Clegtiorn 
Project Manager 

J-lOl 



NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

NET Midwest. Inc. 
Bartlett Division 
850 West Bartlett Road 
Bartlett, IL 60103 

Tel; (708) 289-3100 
Fax: (708) 289-5445 

ANALYTICAL REPORT 

Ms. Pixie Newman 
CH2M HILL 
310 West Wisconsin Ave 
Suite 700 P.O. Box 2090 
Milwaukee WI 53201 

07-20-90 

Sample No.: 111854 

Seunple Description: 

Date Taken: 06-18-90 1400 

MW-14-02 
GL021838.C0.07; DuPont East Chicago 

Date Received: 06-19-90 1220 

Tetrachloroethene 
Chlorobenzene 
Ethylbenzene 
meta & para-Xylene 
Bromoform 
Styrene 
ortho-Xylene 
1,1,2,2-Tetrachloroethane 
1.3-Dichlorobenzene 
1.4-Dichlorobenzene 
1,2-Dichlorobenzene 

<1.0 ug/L 
<1.0 ug/L 
<1.0 ug/L 
<1.0 ug/L 
<1.0 ug/L 
<1.0 ug/L 
<1.0 ug/L 
<1.0 ug/L 
<1.0 ug/L 
<1.0 ug/L 
<1.0 ug/L 

Neal E. Cleghorn 
Project Manager 

J-102 



CS] NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

NET Midwest, Inc. 
Bartlett Division 
850 West Bartlett Road 
Bartlett, IL 60103 

Tel: (708) 289-3100 
Fax: (708) 289-5445 

ANALYTICAL REPORT 

# 

Ms. Pixie Newman 
CH2M HILL 
310 West Wisconsin Ave 
Suite 700 P.O. Box 2090 
Milwaukee WI 53201 

07-20-90 

Sample No.: 111854 

Sample Description: 

Date Taken: 06-18-90 1400 

MW-14-02 
GL021838.C0.07; DuPont East Chicago 

B/N TARGET COMPOUNDS 

Aniline 
Bis(2-chloroethyl)ether 
1.3-Dichlorobenzene 
1.4-Dichlorobenzene 
1,2-Dichlorobenzene 
Benzyl alcohol 
Hexachloroethane 
N-Nitrosodi-n-propylamine 
Bis(2chloroisopropyl)ether 
Nitrobenzene 
N-Nitrosodimethylamine 
Isophorone 
Bis(2-chloroethoxy)methane 
1,2,4-Trichlorobenzene 
Naphthalene 
4-Chloroaniline 
Hexachlorobutadiene 
2-Methylnaphthalene 
2-Chloronaphthalene 
3-Nitroaniline 
2-Nitroaniline 
4-Nitroaniline 
Acenaphthylene 
Dimethyl phthalate 
Acenaphthene 
Fluorene 
4-Chlorophenylphenyl ether 
Dibenzofuran 
Diethyl phthalate 

Date Received: 06-19-90 1220 

<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<50. ug/L 
<50. ug/L 
<50. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 

Neal E. Cleghorn 
Project Manager 

J-103 



NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

NET Midwest. Inc. 
Bartlett Division 
850 West Bartlett Road 
Bartlett, IL 60103 

Tel: (708) 289-3100 
Fax: (708) 289-5445 o 

ANALYTICAL REPORT 

Ms. Pixie Nevnnan 
CH2M HILL 
310 West Wisconsin Ave 
Suite 700 P.O. Box 2090 
Milwaukee WI 53201 

07-20-90 

Sample No.: 

Sample Description: 

Date Taken: 06-18-90 1400 

111854 

MW-14-02 
GL021838.C0.07; DuPont East Chicago 

Date Received: 06-19-90 1220 

N-Nitrosodiphenylamine 
Hexachlorocyclopentadiene 
2,6-Dinitrotoluene 
2,4-Dinitrotoluene 
4-Bromophenyl phenyl ether 
Hexachlorobenzene 
Phenanthrene 
Anthracene 
Di-n-butylphthalate 
Fluoranthene 
Pyrene 
Benz(a)anthracene 
Chrysene 
Benzidine 
3,3'-Dichlorobenz idine 
Butyl benzyl phthalate 
Bis(2-ethylhexyl)phthalate 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Benzo(a)pyrene 
Indeno(1,2,3-cd)pyrene 
Dibenzo(a,h)anthracene 
Benzo(ghi)perylene 
Di-n-octylphthalate 

<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<50. ug/L 
<20. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 

o 

Neal E. Cleghorn 
Project Manager a 



NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

NET Midwest, Inc. 
Bartlett Division 
850 West Bartlett Road 
Bartlett. IL 60103 

Tel: (708) 289-3100 
Fax: (708) 289-5445 

ANALYTICAL REPORT 

# 

Ms. Pixie Newman 
CH2M HILL 
310 West Wisconsin Ave 
Suite 700 P.O. Box 2090 
Milwaukee WI 53201 

07-20-90 

Sample No.: 111854 

Sample Description: MW-14-02 
GL021838.C0.07; DuPont East Chicago 

Date Taken: 06-18-90 1400 

ACID TARGET COMPOUNDS 

2-Chlorophenol 
Phenol 
2-MethyIphenol 
4-MethyIphenol 
Benzoic acid 
2-Nitropheno1 
2,4-Dimethylphenol 
2,4-Dichlorophenol 
4-Chloro-3-methyIphenol 
2,4,6-Trichlorophenol 
2,4,5-Trichlorophenol 
2,4-Dinitrophenol 
4-Nitrophenol 
2-Methyl-4,6-dinitrophenol 
Pentachlorophenol 
PCB's 

PCB-
PCB-
PCB-
PCB-
PCB-
PCB-
PCB-

1016 
1221 
1232 
1242 
1248 
1254 
1260 

<10. 
<10. 
<10. 
<10. 
<50. 
<50. 
<10. 
<10. 
<10. 
<10. 
<50. 
<50. 
<50. 
<50. 
<50. 

<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 

Date Received: 06-19-90 1220 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

Neal E. Cleghorn 
Project Manager 
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NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

NET Midwest. Inc. 
Bartlett Division 
850 West Bartlett Road 
Bartlett. IL 60103 

Tel: (708) 289-3100 
Fax: (708) 289-5445 

ANALYTICAL REPORT 

Ms. Pixie Newman 
CH2M HILL 
310 West Wisconsin Ave 
Suite 700 P.O. Box 2090 
Milwaukee WI 53201 

07-20-90 

Sample No.: 112015 

Sample Description: 

Date Taken: 06-19-90 0840 

MW-15-01 
GL021838.C0.07; DuPont - East Chicago 

Date Received: 06-21-90 1120 

Alkalinity, Bicarb.(CaC03) 
Alkalinity, Garb. (CaC03) 
Alkalinity, Total (CaC03) 
Chloride 
Cyanide, Total 
Nitrogen, Ammonia 
PH 
Phosphate, Total 
Solids, Dissolved 
Sulfate 
Aluminum 
Antimony 
Arsenic 
Barium 
Boron 
Cadmium 
Chromium, Hexavalent 
Chromium, Total 
Copper 
Lead 
Mercury 
Nickel 
Zinc 

336. mg/L 
<1. mg/L 
336. mg/L 
43. mg/L 
0.033 mg/L 
0.55 mg/L 
6.64 units 
0.74 mg/L 
2320. mg/L 
1400. mg/L 
0.18 mg/L 
<0.04 mg/L 
0.23 mg/L 
0.027 mg/L 
1.19 mg/L 
0.014 mg/L 
<0.01 mg/L 
<0.005 mg/L 
<0.01 mg/L 
0.09 mg/L 
<0.0001 mg/L 
0.02 mg/L 
2.42 mg/L 

o 

Neal E. Cleghorn 
Project Manager 
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NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

NET Midwest, Inc. 
Bartlett Division 
850 West Bartlett Road 
Bartlett. IL 60103 

Tel: (708) 289-3100 
Fax: (708) 289-5445 

ANALYTICAL REPORT 

Ms. Pixie Newman 
CH2M HILL 
310 West Wisconsin Ave 
Suite 700 P.O. Box 2090 
Milwaukee WI 53201 

07-20-90 

Sample No.: 112015 

Sample Description; MW-15-01 
GL021838.C0.07; DuPont - East Chicago 

Date Taken: 06-19-90 0840 Date Received: 06-21-90 1120 

VOLATILE TARGET COMPOUNDS 

Chloromethane 
Vinyl chloride 
Bromomethane 
Chloroethane 
1,1-Dichloroethene 
Carbon disulfide 
Acetone 
Methylene chloride 
trans-1,2-Dichloroethene 
1.1-Dichloroethane 
Vinyl acetate 
2-Butanone 
cis-1,2-Dichloroethene 
Chloroform 
1.1.1-Trichloroethane 
1.2-Dichloroethane 
Benzene 
Carbon tetrachloride 
1,2-Dichloropropane 
Trichloroethene 
Bromodichloromethane 
2-Chloroethylvinyl ether 
trans-1,3-Dichloropropene 
4-Methyl-2-pentanone 
Toluene 
cis-1,3-Dichloropropene 
1.1.2-Trichloroethane 
Dibromochloromethane 
2-Hexanone 

<10. 
<10. 
<10. 
<10. 
<1.0 
6.6 
<10. 
<5.0 
<1.0 
<1.0 
<10. 
<10. 
<1.0 
3.8 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
1.9 
<1.0 
<1.0 
<10. 
1.4 
<1.0 
<1.0 
<1.0 
<10. 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

Neal E. Cleghorn 
Project Manager 

j-io: 
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% NATIONAL 
' ENVIRONMENTAL 

TESTING, INC. 

NET Midwest. Inc. 
Bartlett Division 
850 West Bartlett Road 
Bartlett. IL 60103 

Tel; (708) 289-3100 
Fax: (708) 289-5445 o 

ANALYTICAL REPORT 

Ms. Pixie Newman 
CH2M HILL 
310 West Wisconsin Ave 
Suite 700 P.O. Box 2090 
Milwaukee WI 53201 

07-20-90 

Sample No.: 112015 

Sample Description: 

Date Taken: 06-19-90 0840 

MW-15-01 
GL021838.C0.07; DuPont - East Chicago 

Date Received: 06-21-90 1120 

Tetrachloroethene <1.0 ug/L 
Chlorobenzene <1.0 ug/L 
Ethylbenzene <1.0 ug/L 
meta & para-Xylene <1.0 ug/L 
Bromoform <1.0 ug/L 
Styrene <1.0 ug/L 
ortho-Xylene <1.0 ug/L 
1,1,2,2-Tetrachloroethane <1.0 ug/L 
1,3-Dichlorobenzene <1.0 ug/L 
1,4-Dichlorobenzene <1.0 ug/L 
1,2-Dichlorobenzene <1.0 ug/L 

Neal E. Cleghorn 
Project Manager 

J-IOS 



NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

NET Midwest, Inc. 
Bartlett Division 
850 West Bartlett Road 
Bartlett. IL 60103 

Tel: (708) 289-3100 
Fax: (708) 289-5445 

ANALYTICAL REPORT 

# 

Ms. Pixie Newman 
CH2M HILL 
310 West Wisconsin Ave 
Suite 700 P.O. Box 2090 
Milwaukee WI 53201 

07-20-90 

Sample No.: 112015 

Sample Description: 

Date Taken: 06-19-90 0840 

MW-15-01 
GL021838.CO.07; DuPont - East Chicago 

Date Received: 06-21-90 1120 

B/N TARGET COMPOUNDS 

Aniline 
Bis(2-chloroethyl)ether 
1.3-Dichlorobenzene 
1.4-Dichlorobenzene 
1,2-Dichlorobenzene 
Benzyl alcohol 
Hexachloroethane 
N-Nitrosodi-n-propylamine 
Bis(2chloroisopropy1)ether 
Nitrobenzene 
N-Nitrosodimethylamine 
Isophorone 
Bis(2-chloroethoxy)methane 
1,2,4-Trichlorobenzene 
Naphthalene 
4-Chloroaniline 
Hexachlorobutadiene 
2-Methylnaphthalene 
2-Chloronaphthalene 
3-Nitroaniline 
2-Nitroaniline 
4-Nitroaniline 
Acenaphthylene 
Dimethyl phthalate 
Acenaphthene 
Fluorene 
4-Chlorophenylphenyl ether 
Dibenzofuran 
Diethyl phthalate 

<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<50. ug/L 
<50. ug/L 
<50. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 

Neal E. Cleghorn 
Project Manager 
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NATIONAL 
' ENVIRONMENTAL 
® TESTING, INC. 

NET Midwest. Inc. 
Bartlett Division 
850 West Bartlett Road 
Bartlett. IL 60103 

Tel: (708) 289-3100 
Fax: (708) 289-5445 

ANALYTICAL REPORT 

Ms. Pixie Newman 
CH2M HILL 
310 West Wisconsin Ave 
Suite 700 P.O. Box 2090 
Milwaukee HI 53201 

07-20-90 

Sample No.: 112015 

Sample Description: MW-15-01 
GL021838.CO.07; DuPont - East Chicago 

Date Taken: 06-19-90 0840 Date Received: 06-21-90 1120 

N-Nitrosodiphenylamine 
Hexachlorocyclopentadiene 
2,6-Dinitrotoluene 
2,4-Dinitrotoluene 
4-Bromophenyl phenyl ether 
Hexachlorobenzene 
Phenanthrene 
Anthracene 
Di-n-butylphthalate 
Fluoranthene 
Pyrene 
Benz(a)anthracene 
Chrysene 
Benzidine 
3,3'-Dichlorobenzidine 
Butyl benzyl phthalate 
Bis(2-ethylhexyl)phthalate 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Benzo(a)pyrene 
Indeno(1,2,3-cd)pyrene 
Dibenzo(a,h)anthracene 
Benzo(ghi)perylene 
Di-n-octylphthalate 

<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<50. ug/L 
<20. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 

Neal E. Cleghorn 
Project Manager o 

J-1 10 



1203, NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

NET Midwest. Inc. 
Bartlett Division 
850 West Bartlett Road 
Bartlett. IL 60103 

Tel: (708) 289-3100 
Fax: (708) 289-5445 

ANALYTICAL REPORT 

Ms. Pixie Newman 
CH2M HILL 
310 West Wisconsin Ave 
Suite 700 P.O. Box 2090 
Milwaukee WI 53201 

07-20-90 

Sample No.: 

Sample Description: 

112015 

MW-15-01 
GL021838.C0.07; DuPont - East Chicago 

Date Taken: 06-19-90 0840 Date Received; 06-21-90 1120 

ACID TARGET COMPOUNDS 

2-Chlorophenol 
Phenol 
2-Methylphenol 
4-Methylphenol 
Benzoic acid 
2-Nitrophenol 
2,4-Dimethylphenol 
2,4-Dichlorophenol 
4-Chloro-3-methylphenol 
2,4,6-Trichlorophenol 
2,4,5-Trichlorophenol 
2,4-Dinitrophenol 
4-Nitrophenol 
2-Methyl-4,6-dinitrophenol 
Pentachlorophenol 

<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<50. ug/L 
<50. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<50. ug/L 
<50. ug/L 
<50. ug/L 
<50. ug/L 
<50. ug/L 

Neal E. Cleghorn 
Project Manager 

j-i 11 



NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

ANALYTICAL REPORT 

NET Midwest. Inc. 
Bartlett Division 
850 West Bartlett Road 
Bartlett. IL 60103 

Tel: (708) 289-3100 
Fax: (708) 289-5445 

Ms. Pixie Newman 
CH2M HILL 
310 West Wisconsin Ave 
Suite 700 P.O. Box 2090 
Milwaukee WI 53201 

07-20-90 

Sample No.: 112016 

Sample Description: 

Date Taken: 06-19-90 1230 

MW-16-01 
GL02A838.C0.07; DuPont - East Chicago 

Date Received: 06-21-90 1120 

Alkalinity, Bicarb.(CaC03) 

Alkalinity, Garb. (CaC03) 

Alkalinity, Total (CaC03) 

Chloride 

Nitrogen, Ammonia 

Solids, Dissolved 

Sulfate 

Aluminum 

Arsenic 

Barium 

Zinc 

128. 

<1. 

128. 

1320. 

27.9 

3150. 

180. 

<0.01 

0.005 

0. 139 

10.64 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

o 

11 Gartner 
iion Manager 

J-; 12 



# 

NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

NET Midwest, Inc. 
Bartlett Division 
850 West Bartlett Road 
Bartlett, IL 60103 

Tel: (708) 289-3100 
Fax: (708) 289-5445 

ANALYTICAL REPORT 

Ms. Pixie Newman 
CH2M HILL 
310 West Wisconsin Ave 
Suite 700 P.O. Box 2090 
Milwaukee WI 53201 

07-20-90 

Sample No.: 112000 

Sample Description: 

Date Taken: 06-19-90 1435 

MW-17-01 
GLO21838.CO.07; DuPort 

Date Received: 06-21-90 1030 

Alkalinity, Bicarb.(CaC03) 

Alkalinity, Garb. (CaC03) 

Alkalinity, Total (CaC03) 

Chloride 

PH 

Solids, Dissolved 

Sulfate 

Aluminum 

Arsenic 

Barium 

Zinc 

96. 

<1. 

96. 

875. 

6.11 

2060. 

84. 

0.08 

0. 002 

1. 03 

65.4 

mg/L 

mg/L 

mg/L 

mg/L 

units 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mi Gartner 
iivision Manager 

J-11 3 



NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

NET Midwest. Inc. 
Bartlett Division 
850 West Bartlett Road 
Bartlett. IL 60103 

Tel: (708) 289-3100 
Fax: (708) 289-5445 

ANALYTICAL REPORT 

Ms. Pixie Newman 
CH2M HILL 
310 West Wisconsin Ave 
Suite 700 P.O. Box 2090 
Milwaukee WI 53201 

08-01-90 

Sample No.: 114182 

Sample Description: 

Date Taken: 06-19-90 1435 

MW-17-01 
GL021838.C0.07; DuPont 

Date Received: 06-21-90 1030 

Nitrogen, Ammonia 13.7 mg/L 

Toni Gartner 
Division Manager 

J-l ;4 
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nsi, NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

NET Midwest. Inc. 
Bartlett Division 
850 West Bartlett Road 
Bartlett, IL 60103 

Tel: (708) 289-3100 
Fax: (708) 289-5445 

ANALYTICAL REPORT 

Ms. Pixie Newman 
CH2M HILL 
310 West Wisconsin Ave 
Suite 700 P.O. Box 2090 
Milwaukee WI 53201 

07-20-90 

Sample No.: 112169 

Sample Description: 

Date Taken: 06-20-90 1050 

MW-18-01 
GL021838.C0.07; DuPont East Chicago 

Date Received: 06-22-90 1030 

Alkalinity, Bicarb.(CaC03) 314. 
Alkalinity, Garb. (CaC03) <1. 
Alkalinity, Total (CaC03) 314. 
Chloride 84. 
pH 6.64 
Phosphate, Total <0.03 
Solids, Dissolved 4500. 
Sulfate 3200. 
Arsenic 0.006 
Zinc 4.18 

mg/L 
mg/L 
mg/L 
mg/L 
units 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 

Neal E. Cleghorn 
Project Manager 

J-l 1 5 



HHl NATIONAL 
ENVIRONMENTAL 

U TESTING. INC. 

NET Midwest, Inc. 
Bartlett Division 
850 West Bartlett Road 
Bartlett, IL 60103 

Tel: (708) 289-3100 
Fax; (708) 289-5445 

ANALYTICAL REPORT 

Ms. Pixie Newman 
CH2M HILL 
310 West Wisconsin Ave 
Suite 700 P.O. Box 2090 
Milwaukee WI 53201 

07-20-90 

Sample No.: 112169 

Sample Description: 

Date Taken: 

MW-18-01 
GL021838.C0.07; DuPont East Chicago 

06-20-90 1050 Date Received: 

VOLATILE TARGET COMPOUNDS 

06-22-90 1030 

Chloromethane 
Vinyl chloride 
Bromomethane 
Chioroethane 
1,1-Dichloroethene 
Carbon disulfide 
Acetone 
Methylene chloride 
trans-1,2-Dichloroethene 
1.1-Dichloroethane 
Vinyl acetate 
2-Butanone 
cis-1,2-Dichloroethene 
Chloroform 
1.1.1-Trichloroethane 
1.2-Dichloroethane 
Benzene 
Carbon tetrachloride 
1,2-Dichloroprdpane 
Trichloroethene 
Bromodichloromethane 
2-Chloroethylvinyl ether 
trans-1,3-Dichloropropene 
4-Methyl-2-pentanone 
Toluene 
cis-1,3-Dichloropropene 
1.1.2-Trichloroethane 
Dibromochloromethane 
2-Hexanone 

<10. 
<10. 
<10. 
<10. 
<1.0 
51.8 
<10. 
<5.0 
<1.0 
<1.0 
<10. 
<10. 
<1.0 
5.9 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
2.6 
<1.0 
<1.0 
<10. 
<1.0 
<1.0 
<1.0 
1.0 
<10. 

Neal E. Cleghorn 
Project Manager 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

o 

o 
J-1 16 



1233 NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

NET Midwest, Inc. 
Bartlett Division 
850 West Bartlett Road 
Bartlett. IL 60103 

Tel: (708) 289-3100 
Fax: (708! 289-5445 

ANALYTICAL REPORT 

Ms. Pixie Newman 
CH2M HILL 
310 West Wisconsin Ave 
Suite 700 P.O. Box 2090 
Milwaukee WI 53201 

07-20-90 

Sample No.: 112169 

Sample Description: 

Date Taken: 06-20-90 1050 

MW-18-01 
GL021838.C0.07; DuPont East Chicago 

Date Received; 06-22-90 1030 

Tetrachloroethene 
Chlorobenzene 
Ethylbenzene 
meta & para-Xylene 
Bromofoinn 
Styrene 
ortho-Xylene 
1,1,2,2-Tetrachloroethane 
1.3-Dichlorobenzene 
1.4-Dichlorobenzene 
1,2-Dichlorobenzene 
PCB's 

PCB-
PCB-
PCB-
PCB-
PCB-
PCB-
PCB-

1016 
1221 
1232 
1242 
1248 
1254 
1260 

<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 

<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

Neal E. Cleghorn 
Project Manager 

J-l 17 



I?T^ NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

ANALYTICAL REPORT 

NET Midwest, Inc. 
Bartlett Division 
850 West Bartlett Road 
Bartlett. IL 60103 

Tel: (708) 289-3100 
Fax; (708) 289-5445 3 

Ms. Pixie Newman 06-29-90 
CH2M HILL 
310 West Wisconsin Ave Sample No.: 112168 
Suite 700 P.O. Box 2090 
Milwaukee WI 53201 

Sample Description: MW-18-02 
GL021838.C0.07; DuPont East Chicago 

Date Taken: 06-20-•90 1050 Date Received : 06-22-

PH 6.89 units 

PCB's 

PCB-1016 <1.0 ug/L 

PCB-1221 <1.0 ug/L 

PCB-1232 <1.0 ug/L 

PCB-1242 <1.0 ug/L 

PCB-1248 <1.0 ug/L 

PCB-1254 <1.0 ug/L 

PCB-1260 <1.0 ug/L 

Neal E. Cleghorn 
Project Manager 

J-: IS 



NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

NET Midwest, Inc. 
Bartlett Division 
850 West Bartlett Road 
Bartlett. IL 60103 

Tel: (708) 289-3100 
Fax: (708) 289-5445 

ANALYTICAL REPORT 

Ms. Pixie Newman 
CH2M HILL 
310 West Wisconsin Ave 
Suite 700 P.O. Box 2090 
Milwaukee WI 53201 

07-20-90 

Sample No.: 112003 

Sample Description: MW-19-01 
GL021838.C0.07; DuPont 

Date Taken: 06-19-90 1435 Date Received: 06-21-90 1030 

Alkalinity, Bicarb.(CaC03) 208. 
Alkalinity, Carb. (CaC03) <1. 
Alkalinity, Total (CaC03) 208. 
Chloride 127. 
Cyanide, Total <0.002 
pH 6.84 
Phosphate, Total 0.09 
Solids, Dissolved 1530. 
Sulfate 790. 
Aluminum 0.20 
Antimony <0.04 
Arsenic 0.005 
Barium 0.045 
Boron 0.15 
Cadmium <0.005 
Chromium, Hexavalent <0.01 
Chromium, Total 0.007 
Copper <0.01 
Lead <0.04 
Mercury <0.0001 
Nickel <0.01 
Zinc 0.612 

mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
units 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 

Neal E. creghorn 
Project Manager 

J-l 19 



NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

NET Midwest. Inc. 
Bartlett Division 
850 West Bartlett Road 
Bartlett. IL 60103 

Tel: (708) 289-3100 
Fax: (708) 289-5445 o 

ANALYTICAL REPORT 

Ms. Pixie Newman 
CH2M HILL 
310 West Wisconsin Ave 
Suite 700 P.O. Box 2090 
Milwaukee WI 53201 

07-20-90 

Sample No.: 112003 

Sample Description: MW-19-01 
GL021838.C0.07; DuPont 

Date Taken: 06-19-90 1435 Date Received: 

VOLATILE TARGET COMPOUNDS 

Chloromethane 
Vinyl chloride 
Bromomethane 
Chloroethane 
1,1-Dichloroethene 
Carbon disulfide 
Acetone 
Methylene chloride 
trans-1,2-Dichloroethene 
1.1-Dichloroethane 
Vinyl acetate 
2-Butanone 
cis-1,2-Dichloroethene 
Chloroform 
1.1.1-Trichloroethane 
1.2-Dichloroethane 
Benzene 
Carbon tetrachloride 
1,2-Dichloropropane 
Trichloroethene 
Bromodichloromethane 
2-Chloroethylvinyl ether 
trans-1,3-Dichloropropene 
4-Methyl-2-pentanone 
Toluene 
cis-1,3-Dichloropropene 
1.1.2-Trichloroethane 
Dibromochloromethane 
2-Hexanone 

<10. 
<10. 
<10. 
<10. 
<1.0 
6.9 
<10. 
<5.0 
<1.0 
<1.0 
<10. 
<10. 
<1.0 
7.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
4.4 
<1.0 
<1.0 
<10. 
<1.0 
<1.0 
<1.0 
1.8 
<10. 

06-21-90 1030 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

3 

leal E. CleSfhorn 
Project Manager 

J-120 



I2I33 NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

NET Midwest, Inc. 
Bartlett Division 
850 West Bartlett Road 
Bartlett. IL 60103 

Tel: (708) 289-3100 
Fax: (708) 289-5445 

ANALYTICAL REPORT 

Ms. Pixie Newman 
CH2M HILL 
310 West Wisconsin Ave 
Suite 700 P.O. Box 2090 
Milwaukee WI 53201 

07-20-90 

Sample No.: 112003 

Sample Description: 

Date Taken: 06-19-90 1435 

MW-19-01 
GL021838.C0.07; DuPont 

Date Received: 06-21-90 1030 

Tetrachloroethene 
Chlorobenzene 
Ethylbenzene 
meta & para-Xylene 
Bromoform 
Styrene 
ortho-Xylene 
1,1,2,2-Tetrachloroethane 
1.3-Dichlorobenzene 
1.4-Dichlorobenzene 
1,2-Dichlorobenzene 

<1.0 ug/L 
<1.0 ug/L 
<1.0 ug/L 
<1.0 ug/L 
<1.0 ug/L 
<1.0 ug/L 
<1.0 ug/L 
<1.0 ug/L 
<1.0 ug/L 
<1.0 ug/L 
<1.0 ug/L 

Neal E. Cleghorn 
Project Manager 
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NE^ NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

NET Midwest. Inc. 
Bartlett Division 
850 West Bartlett Road 
Bartlett. IL 60103 

Tel. (708) 289-3100 
Fax; (708) 289-5445 

ANALYTICAL REPORT 

Ms. Pixie Newman 
CH2M HILL 
310 West Wisconsin Ave 
Suite 700 P.O. Box 2090 
Milwaukee WI 53201 

07-20-90 

Sample No. 112003 

Sample Description: MW-19-01 
GL021838.C0.07; DuPont 

Date Taken: 06-19-90 1435 

B/N TARGET COMPOUNDS 

Aniline 
Bis(2-chloroethyl)ether 
1.3-Dichlorobenzene 
1.4-Dichlorobenzene 
1,2-Dichlorobenzene 
Benzyl alcohol 
Hexachloroethane 
N-Nitrosodi-n-propylamine 
Bis(2chloroisopropyl)ether 
Nitrobenzene 
N-Nitrosodimethylamine 
Isophorone 
Bis(2-chloroethoxy)methane 
1,2,4-Trichlorobenzene 
Naphthalene 
4-Chloroaniline 
Hexachlorobutadiene 
2-Methylnaphtha1ene 
2-Chloronaphthalene 
3-NitroaniIine 
2-Nitroaniline 
4-Nitroaniline 
Acenaphthy1ene 
Dimethyl phthalate 
Acenaphthene 
Fluorene 
4-Chlorophenylphenyl ether 
Dibenzofuran 
Diethyl phthalate 

Date Received: 06-21-90 1030 

<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<50. ug/L 
<50. ug/L 
<50. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 

Neal E. Cleghorn 
Project Manager 
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GSi. NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

NET Midwest, Inc. 
Bartlett Division 
850 West Bartlett Road 
Bartlett, IL 60103 

Tel: (708) 289-3100 
Fax: (708) 289-5445 

ANALYTICAL REPORT 

Ms. Pixie Newman 
CH2M HILL 
310 West Wisconsin Ave 
Suite 700 P.O. Box 2090 
Milwaukee WI 53201 

07-20-90 

Sample No. 112003 

Sample Description: MW-19-01 
GL021838.C0.07; DuPont 

Date Taken: 06-19-90 1435 Date Received: 06-21-90 1030 

m 
N-Nitrosodiphenylamine 
Hexachlorocyclopentadiene 
2,6-Dinitrotoluene 
2,4-Dinitrotoluene 
4-Bromophenyl phenyl ether 
Hexachlorobenzene 
Phenanthrene 
Anthracene 
Di-n-butyIphtha1ate 
Fluoranthene 
Pyrene 
Benz(a)anthracene 
Chrysene 
Benzidine 
3,3'-Dichlorobenz idine 
Butyl benzyl phthalate 
Bis(2-ethylhexyl)phthalate 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Benzo(a)pyrene 
Indeno(1,2,3-cd)pyrene 
Dibenzo(a,h)anthracene 
Benzo(ghi)perylene 
Di-n-octylphthalate 

<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<50. ug/L 
<20. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 

Neal E. Cleghorn 
Project Manager 
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NET 
NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

NET Midwest, Inc. 
Bartlett Division 
650 West Bartlett Road 
Bartlett. IL 60103 

Tel: (708) 289-3100 
Fax: (708) 289-5445 

9 

ANALYTICAL REPORT 

Ms. Pixie Newman 
CH2M HILL 
310 West Wisconsin Ave 
Suite 700 P.O. Box 2090 
Milwaukee WI 53201 

07-20-90 

Sample No. 112003 

Sample Description: MW-19-01 
GL021838.C0.07; DuPont 

Date Taken: 06-19-90 1435 Date Received: 06-21-90 1030 

ACID TARGET COMPOUNDS 

2-Chlorophenol <10. ug/L 
Phenol <10. ug/L 
2-MethyIphenol <10. ug/L 
4-MethyIphenol <10. ug/L 
Benzoic acid <50. ug/L 
2-Nitrophenol <50. ug/L 
2,4-Dimethylphenol <10. ug/L 
2,4-Dichlorophenol <10. ug/L 
4-Chloro-3-methyIphenol <10. ug/L 
2,4,6-Trichlorophenol <10. ug/L 
2,4,5-Trichlorophenol <50. ug/L 
2,4-Dinitrophenol <50. ug/L 
4-Nitrophenol <50. ug/L 
2-Methyl-4,6-dinitrophenol <50. ug/L 
Pentachlorophenol <50. ug/L 

o 

Neal E. Cleghorr. 
Project Manager 

o 
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cm. NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

NET Midwest, Inc. 
Bartlett Division 
850 West Bartlett Road 
Bartlett, IL 60103 

Tel: (708) 289-3100 
Fax: (708) 289-5445 

ANALYTICAL REPORT 

Ms. Pixie Newman 
CH2M HILL 
310 West Wisconsin Ave 
Suite 700 P.O. Box 2090 
Milwaukee WI 53201 

07-20-90 

Sample No.: 

Sample Description: 

Date Taken: 06-20-90 0910 

112070 

MW-20-01 
GL021838.C0.07; DuPont East Chicago 

Date Received: 06-22-90 1030 

# 

Alkalinity, Bicarb.(CaC03) 468. 
Alkalinity, Garb. (CaC03) <1. 
Alkalinity, Total (CaC03) 468. 
Chloride 277. 
Cyanide, Total 0.003 
pH 8.70 
Phosphate, Total <0.03 
Solids, Dissolved 5190. 
Sulfate 3000. 
Aluminum <0.01 
Antimony <0.04 
Arsenic 0.10 
Barium 0.03 
Boron 0.94 
Cadmium <0.005 
Chromium, Hexavalent <0.01 
Chromium, Total <0.005 
Copper <0.01 
Lead <0.04 
Mercury <0.0001 
Nickel <0.01 
Zinc <0.005 

mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
units 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 

Neal E. Cleghorn 
Project Manager 
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NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

NET Midwest, Inc. 
Bartlett Division 
850 West Bartlett Road 
Bartlett. IL 60103 

Tel: (708) 289-3100 
Fax: (708) 289-5445 o 

ANALYTICAL REPORT 

Ms. Pixie Newman 
CH2M HILL 
310 West Wisconsin Ave 
Suite 700 P.O. Box 2090 
Milwaukee WI 53201 

07-20-90 

Sample No.: 112070 

Sample Description: 

Date Taken: 06-20-90 0910 

MW-20-01 
GL021838.C0.07; DuPont East Chicago 

Date Receiveti: 06-22-90 1030 

VOLATILE TARGET COMPOUNDS 

Chioromethane 
Vinyl chloride 
Bromomethane 
Chloroethane 
1,1-Dichloroethene 
Carbon disulfide 
Acetone 
Methylene chloride 
trans-1,2-Dichloroethene 
1.1-Dichloroethane 
Vinyl acetate 
2-Butanone 
cis-1,2-Dichloroethene 
Chloroform 
1.1.1-Trichloroethane 
1.2-Dichloroethane 
Benzene 
Carbon tetrachloride 
1,2-Dichloropropane 
Trichloroethene 
Bromodichloromethane 
2-Chloroethylvinyl ether 
trans-1,3-Dichloropropene 
4-Methyl-2-pentanone 
Toluene 
cis-1,3-Dichloropropene 
1.1.2-Trichloroethane 
Dibromochloromethane 
2-Hexanone 

<10. 
<10. 
<10. 
<10. 
<1.0 
5.8 
<10. 
<5.0 
<1.0 
10.4 
<10. 
<10. 
<1.0 
<1.0 
5.5 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<10. 
2.1 
<1.0 
<1.0 
<1.0 
<10. 

Neal E. Cleghorn 
Project Manager 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

3 

3 
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NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

NET Midwest. Inc. 
Bartlett Division 
850 West Bartlett Road 
Bartlett, IL 60103 

Tel: (708) 289-3100 
Fax; (708) 289-5445 

ANALYTICAL REPORT 

Ms. Pixie Newman 
CH2M HILL 
310 West Wisconsin Ave 
Suite 700 P.O. Box 2090 
Milwaukee WX 53201 

07-20-90 

Sample No.: 112070 

Sample Description: 

Date Taken: 06-20-90 0910 

MW-20-01 
GL021838.C0.07; DuPont East Chicago 

Date Received: 06-22-90 1030 

m 
Tetrachloroethene 
Chlorobenzene 
Ethylbenzene 
meta & para-Xylene 
Bromoform 
Styrene 
ortho-Xylene 
1,1,2,2-Tetrachloroethane 
1.3-Dichlorobenzene 
1.4-Dichlorobenzene 
1,2-Dichlorobenzene 

<1.0 ug/L 
<1.0 ug/L 
<1.0 ug/L 
<1.0 ug/L 
<1.0 ug/L 
<1.0 ug/L 
<1.0 ug/L 
<1.0 ug/L 
<1.0 ug/L 
<1.0 ug/L 
<1.0 ug/L 

Jeal E. Cleghorn 
Project Manager 
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QMi. NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

NET Midwest. Inc. 
Sartlett Division 
850 West Bartlett Road 
Bartlett. IL 60103 

Tel. (708) 289-3100 
Fax: (708) 289-5445 a 

ANALYTICAL REPORT 

Ms. Pixie Newman 
CH2M HILL 
310 West Wisconsin Ave 
Suite 700 P.O. Box 2090 
Milwaukee WI 53201 

07-20-90 

Sample No.; 112070 

Sample Description: 

Date Taken; 06-20-90 0910 

MW-2n-oi 
GL021838.C0.07; DuPont East Chicago 

B/N TARGET COMPOUNDS 

Aniline 
Bis(2-chloroethyl)ether 
1.3-Dichlorobenzene 
1.4-Dichlorobenzene 
1,2-Dichlorobenzene 
Benzyl alcohol 
Hexachloroethane 
N-Nitrosodi-n-propylamine 
Bis(2chloroisopropyl)ether 
Nitrobenzene 
N-Nitrosodimethylamine 
Isophorone 
Bis(2-chloroethoxy)methane 
1,2,4-Trichlorobenzene 
Naphthalene 
4-Chloroaniline 
Hexachlorobutad iene 
2-Methylnaphthalene 
2-Chloronaphthalene 
3-N itroan i1ine 
2-Nitroaniline 
4-Nitroaniline 
Acenaphthy1ene 
Dimethyl phthalate 
Acenaphthene 
Fluorene 
4-Chlorophenylphenyl ether 
Dibenzofuran 
Diethyl phthalate 

Date Received: 06-22-90 1030 

<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<50. ug/L 
<50. ug/L 
<50. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 

a 

Neal E. Cleghorn 
Project Manager 
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NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

NET Midwest, Inc. 
Bartlett Division 
850 West Bartlett Road 
Bartlett. IL 60103 

Tel: (708) 289-3100 
Fax: (708) 289-5445 

ANALYTICAL REPORT 

Ms. Pixie Newman 
CH2M HILL 
310 West Wisconsin Ave 
Suite 700 P.O. Box 2090 
Milwaukee Wl 53201 

07-20-90 

Sample No.: 112070 

Sample Description: 

Date Taken: 06-20-90 0910 

MW-20-01 
GL021838.C0.07; DuPont East Chicago 

Date Received: 06-22-90 1030 

N-Nitrosodiphenylamine <10. 
Hexachlorocyclopentadiene <10. 
2,6-Dinitrotoluene <10. 
2,4-Dinitrotoluene <io. 
4-Bromophenyl phenyl ether <10. 
Hexachlorobenzene <10. 
Phenanthrene <10. 
Anthracene <10. 
Di-n-butylphthalate <10. 
Fluoranthene <10. 
Pyrene <10. 
Benz(a)anthracene <10. 
Chrysene <10. 
Benzidine <50. 
3,3'-Dichlorobenzidine <20. 
Butyl benzyl phthalate <10. 
Bis(2-ethylhexyl)phthalate <10. 
Benzo(b)fluoranthene <10. 
Benzo(k)fluoranthene <10. 
Benzo(a)pyrene <10. 
Indeno(l,2,3-cd)pyrene <10. 
Dibenzo(a,h)anthracene <10. 
Benzo(ghi)perylene <10. 
Di-n-octylphthalate <10. 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

Neal E. Cleghorn 
Project Manager 
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NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

NET Midwest. Inc. 
Bartlett Division 
850 West Bartlett Road 
Bartlett. IL 60103 

Tel: (708) 289-3100 
Fax: (708) 289-5445 o 

ANALYTICAL REPORT 

Ms. Pixie Newman 
CH2M HILL 
310 West Wisconsin Ave 
Suite 700 P.O. Box 2090 
Milwaukee WI 53201 

07-20-90 

Sample No.: 

Sample Description: 

112070 

MW-20-01 
GL021838.C0.07; DuPont East Chicago 

Date Taken: 06-20-90 0910 Date Received: 06-22-90 1030 

ACID TARGET COMPOUNDS 

2-Chlorophenol <10. ug/L 
Phenol <10. ug/L 
2-Methylphenol <10. ug/L 
4-Methylphenol <10. ug/L 
Benzoic acid <50. ug/L 
2-Nitrophenol <50. ug/L 
2,4-Dimethylphenol <10. ug/L 
2,4-Dichlorophenol <10. ug/L 
4-Chloro-3-methylphenol <10. ug/L 
2,4,6-Trichlorophenol <10. ug/L 
2,4,5-Trichlorophenol <50. ug/L 
2,4-Dinitrophenol <50. ug/L 
4-Nitrophenol <50. ug/L 
2-Methyl-4,6-dinitrophenol <50. ug/L 
Pentachlorophenol <50. ug/L 

3 

Neal E. Cleghorn 
Project Manager 01 
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BBi. NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

NET Midwest, Inc. 
Bartlett Division 
850 West Bartlett Road 
Bartlett, IL 60103 

Tel; (708) 289-3100 
Fax: (708) 289-5445 

ANALYTICAL REPORT 

Ms. Pixie Newman 
CH2M HILL 
310 West Wisconsin Ave 
Suite 700 P.O. Box 2090 
Milwaukee WI 53201 

07-20-90 

Sample No.: 111855 

Sample Description: 

Date Taken: 06-18-90 1745 

SW-01-01 
GL021838.C0.07; DuPont East Chicago 

Date Received: 06-19-90 1220 

Alkalinity, Bicarb.(CaC03) 
Alkalinity, Garb. (CaC03) 
Alkalinity, Total (CaC03) 
Chloride 
Cyanide, Total 
Nitrogen, Ammonia 
PH 
Phosphate, Tota1 
Solids, Dissolved 
Sulfate 
Aluminum 
Antimony 
Arsenic 
Barium 
Boron 
Cadmium 
Chromium, Hexavalent 
Chromium, Total 
Copper 
Lead 
Mercury 
Nickel 
Zinc 

140. mg/L 
<1. mg/L 
140. mg/L 
4. mg/L 
0.004 mg/L 
0.56 mg/L 
7.66 units 
0.09 mg/L 
243. mg/L 
39. mg/L 
0.14 mg/L 
<0.04 mg/L 
0.002 mg/L 
0.024 mg/L 
0.05 mg/L 
<0.005 mg/L 
<0.01 mg/L 
<0.005 mg/L 
<0.01 mg/L 
<0.04 mg/L 
<0.0001 mg/L 
<0.01 mg/L 
0.051 mg/L 

Neal E. Cl^horn 
Project Manager 
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NATIONAL 
NET Midwest, Inc. 
Bartlett Division 

ENVIRONMENTAL 'L eoioa 
TESTING, INC. Tel:(708) 289 3100 

Fax: (708) 289-5445 

ANALYTICAL REPORT 

Ms. Pixie Newman 07-20-90 
CH2M HILL 
310 West Wisconsin Ave Sample No.: 111855 
Suite 700 P.O. Box 2090 
Milwaukee WI 53201 

Sample Description: SW-01-01 
GL021B38.C0.07; DuPont East Chicago 

Date Taken: 06-18-90 1745 Date Received: 06-19-90 1220 

VOLATILE TARGET COMPOUNDS 

Chloromethane <10. ug/L 
Vinyl chloride <10. ug/L 
Bromomethane <10. ug/L 
Chloroethane <10. ug/L 
1,1-Dichloroethene <1.0 ug/L 
Carbon disulfide <1.0 ug/L 
Acetone <10. ug/L 
Methylene chloride <5.0 ug/L 
trans-l,2-Dichloroethene <1.0 ug/L 
1.1-Dichloroethane <1.0 ug/L 
Vinyl acetate <10. ug/L 
2-Butanone <10. ug/L 
cis-l,2-Dichloroethene <1.0 ug/L 
Chloroform <1.0 ug/L 
1.1.1-Trichloroethane <1.0 ug/L 
1.2-Dichloroethane <1.0 ug/L 
Benzene 3.4 ug/L 
Carbon tetrachloride <1.0 ug/L 
1,2-Dichloropropane <1.0 ug/L 
Trichloroethene <1.0 ug/L 
Bromodichloromethane <1.0 ug/L 
2-Chloroethylvinyl ether <1.0 ug/L 
trans-1,3-Dichloropropene <1.0 ug/L 
4-Methyl-2-pentanone <10. ug/L 
Toluene <1.0 ug/L 
cis-1,3-Dichloropropene <1.0 ug/L 
1.1.2-Trichloroethane <1.0 ug/L 
Dibromochloromethane <1.0 ug/L 
2-Hexanone <10. ug/L 

o 

Neal E. Cle<^orn 
Project Manager a 



mi NET Midwest, Inc. 
NATIONAl Bartlett Division 

Ini1iL .-,-A . ®50 West Bartlett Road 
ENVIRONMENTAL Bartiett, IL 60103 
TESTING, INC. lei; (708)209 3100 

Fax: (708) 289-5445 

ANALYTICAL REPORT 

Ms. Pixie Newman 07-20-90 
CH2M HILL 
310 West Wisconsin Ave Sample No.: 111855 
Suite 700 P.O. Box 2090 
Milwaukee WI 53201 

Sample Description: SW-01-01 
GL021838.C0.07; DuPont East Chicago 

Date Taken: 06-18-90 1745 Date Received: 06-19-90 1220 

Tetrachloroethene <1.0 ug/L 
Chiorobenzene <1.0 ug/L 
Ethylbenzene <1.0 ug/L 
meta & para-Xylene <1.0 ug/L 
Bromoform <1.0 ug/L 
Styrene <1.0 ug/L 
ortho-Xylene <1.0 ug/L 
1,1,2,2-Tetrachloroethane <1.0 ug/L 
1.3-Dichlorobenzene <1.0 ug/L 
1.4-Dichlorobenzene <1.0 ug/L 
1,2-Dichlorobenzene <1.0 ug/L 

Neal E. Cleghorn 
Project Manager 
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NATIONAL 
ENVIRONMENTAL 
TESTING. INC. 

NET Midwest. Inc. 
Bartlett Division 
850 West Bartlett Road 
Bartlett. IL 60103 

Tel: (708) 289-3100 
Fax: (708) 289-5445 o 

ANALYTICAL REPORT 

Ms. Pixie Newman 
CH2M HILL 
310 West Wisconsin Ave 
Suite 700 P.O. Box 2090 
Milwaukee WI 53201 

07-20-90 

Sample No.: 111855 

Sample Deoc;ription: 

Date Taken: 06-18-90 1745 

SW-01-01 
GL021838.C0.07; DuPont East Chicago 

Date Received: 06-19-90 1?20 

B/N TARGET COMPOUNDS 

Aniline 
Bis(2-chloroethyl)ether 
1.3-Dichlorobenzene 
1.4-Dichlorobenzene 
1f2-Dichlorobenzene 
Benzyl alcohol 
Hexachloroethane 
N-Nitrosodi-n-propylamine 
Bis(2chloroisopropyl)ether 
Nitrobenzene 
N-Nitrosodimethylamine 
Isophorone 
Bis(2-chloroethoxy)methane 
1,2,4-Trichlorobenzene 
Naphthalene 
4-Chloroaniline 
Hexachlorobutad i ene 
2-Methy1naphtha1ene 
2-Chloronaphthalene 
3-Nitroaniline 
2-Nitroaniline 
4-Nitroaniline 
Acenaphthylene 
Dimethyl phthalate 
Acenaphthene 
Fluorene 
4-Chlorophenylphenyl ether 
Dibenzofuran 
Diethyl phthalate 

<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<50. ug/L 
<50. ug/L 
<50. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 

Neal E. Cleghorn 
Project Manager 

o 



NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

NET Midwest, Inc. 
Bartlett Division 
850 West Bartlett Road 
Bartlett. IL 60103 

Tel: (708) 289-3100 
Fax: (708) 289-5445 

ANALYTICAL REPORT 

Ms. Pixie Newman 
CH2M HILL 
310 West Wisconsin Ave 
Suite 700 P.O. Box 2090 
Milwaukee WI 53201 

07-20-90 

Sample No.: 111855 

Sample Description: 

Date Taken: 06-18-90 1745 

SW-01-01 
GL021838.C0.07; DuPont East Chicago 

Date Received: 06-19-90 1220 

N-Nitrosodiphenylamine 
Hexachlorocyclopentadiene 
2,6-Dinitrotoluene 
2,4-Dinitrotoluene 
4-Bromophenyl phenyl ether 
Hexachlorobenzene 
Phenanthrene 
Anthracene 
Di-n-butylphthalate 
Fluoranthene 
Pyrene 
Benz(a)anthracene 
Chrysene 
Benzidine 
3,3'-Dichlorobenzidine 
Butyl benzyl phthalate 
Bis(2-ethylhexyl)phthalate 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Benzo(a)pyrene 
Indeno(1,2,3-cd)pyrene 
Dibenzo(a,h)anthracene 
Benzo(ghi)perylene 
Di-n-octylphthalate 

<10. 
<10. 
<10. 
<10. 
<10. 
<10. 
<10. 
<10. 
<10. 
<10. 
<10. 
<10. 
<10. 
<50. 
<20. 
<10. 
<10. 
<10. 
<10. 
<10. 
<10. 
<10. 
<10. 
<10. 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

Neal E. 
Project 

Cleghorn 
Manager 
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NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

NET Midwest, Inc. 
Bartlett Division 
850 West Bartlett Road 
Bartlett. IL 60103 

Tel; (708) 289-3100 
Fax: (708) 289-5445 

ANALYTICAL REPORT 

Ms. Pixie Newman 
CH2M HILL 
310 West Wisconsin Ave 
Suite 700 P.O. Box 2090 
Milwaulcee WI 53201 

07-20-90 

Sample No.: 111855 

Sample Description: SW-01-01 
GL021838.C0.07; DuPont East Chicago 

Date Taken: 06-18-90 1745 

ACID TARGET COMPOUNDS 

2-Chlorophenol <10. 
Phenol <10. 
2-Methylphenol <10. 
4-Methylphenol <10. 
Benzoic acid <50. 
2-Nitrophenol <50. 
2,4-Dimethylphenol <10. 
2,4-Dichlorophenol <10. 
4-Chloro-3-methylphenol <10. 
2,4,6-Trichlorophenol <10. 
2,4,5-Trichlorophenol <50. 
2,4-Dinitrophenol <50. 
4-Nitrophenol <50. 
2-Methyl-4,6-dinitrophenol <50. 
Pentachlorophenol <50. 
PCB's 

Date Received: 06-19-90 1220 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

O 

PCB-
PCB-
PCB-
PCB-
PCB-
PCB-
PCB-

1016 
1221 
1232 
1242 
1248 
1254 
1260 

<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

Neal E. Cleghorn 
Project Manager 
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NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

NET Midwest, Inc. 
Bartlett Division 
850 West Bartlett Road 
Bartlett, IL 60103 

Tel: (708) 289-3100 
Fax: (708) 289-5445 

ANALYTICAL REPORT 

Ms. Pixie Newman 
CH2M HILL 
310 West Wisconsin Ave 
Suite 700 P.O. Box 2090 
Milwaukee WI 53201 

07-20-90 

Sample No.: 111856 

Sample Description: 

Date Taken: 06-18-90 1815 

SW-02-01 
GL021838.C0.07; DuPont East Chicago 

Date Received: 06-19-90 1220 

Alkalinity, Bicarb.(CaCO3) 
Alkalinity, Garb. (CaCO3) 
Alkalinity, Total (CaC03) 
Chloride 
Cyanide, Total 
Nitrogen, Ammonia 
PH 
Phosphate, Total 
Solids, Dissolved 
Sulfate 
Aluminum 
Antimony 
Arsenic 
Barium 
Boron 
Cadmium 
Chromium, Hexavalent 
Chromium, Total 
Copper 
Lead 
Mercury 
Nickel 
Zinc 

136 mg/L 
<1. mg/L 
136. mg/L 
30. mg/L 
<0.001 mg/L 
0.68 mg/L 
7.62 units 
0.03 mg/L 
270. mg/L 
41. mg/L 
<0.01 mg/L 
<0.04 mg/L 
0.004 mg/L 
0.019 mg/L 
0.05 mg/L 
<0.005 mg/L 
<0.01 mg/L 
<0.005 mg/L 
<0.01 mg/L 
<0.04 mg/L 
<0.0001 mg/L 
<0.01 mg/L 
0.051 mg/L 

Neal E. Cl^horn 
Project Manager 
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NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

NET Midwest, Inc. 
Bartlett Division 
850 West Bartlett Road 
Bartlett. IL 60103 

Tel: (708) 289-3100 
Fax: (708) 289-5445 

ANALYTICAL REPORT 

Ms. Pixie Newman 
CH2M HILL 
310 West Wisconsin Ave 
Suite 700 P.O. Box 2090 
Milwaukee WI 53201 

07-20-90 

Sample No.: 111856 

Seunple Description: 

Date Taken: 

SW-02-01 
GL021838.C0.07; DuPont East Chicago 

06-18-90 1815 Date Received: 

VOLATILE TARGET COMPOUNDS 

06-19-90 1220 

Chioromethane 
Vinyl chloride 
Bromomethane 
Chloroethane 
1,1-Dichloroethene 
Carbon disulfide 
Acetone 
Methylene chloride 
trans-1,2-Dichloroethene 
1.1-Dichloroethane 
Vinyl acetate 
2-Butanone 
cis-1,2-Dichloroethene 
Chloroform 
1.1.1-Trichloroethane 
1.2-Dichloroethane 
Benzene 
Carbon tetrachloride 
1,2-Dichloropropane 
Trichloroethene 
Bromodichloromethane 
2-Chloroethylvinyl ether 
trans-1,3-Dichloropropene 
4-Methyl-2-pentanone 
Toluene 
cis-1,3-Dichloropropene 
1.1.2-Trichloroethane 
Dibromochloromethane 
2-Hexanone 

<10. 
<10. 
<10. 
<10. 
<1.0 
<1.0 
<10. 
<5.0 
<1.0 
<1.0 
<10. 
<10. 
<1.0 
1.7 
<1.0 
<1.0 
4.9 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<10. 
<1.0 
<1.0 
<1.0 
<1.0 
<10. 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

Neal E. Cle^orn 
Project Manager 

J-l 38 



0 

NET Midwest, Inc. 
NAFIOMAI Bartlett Division 
I IV^I gjQ Bartlett Road 
ENVIRONMENTAL Bartlett, IL 60103 

TESTING, INC. lei iTos) 289 3100 
Fax: (708) 289-5445 

ANALYTICAL REPORT 

Ms. Pixie Nevnnan 07-20-90 
CH2M HILL 
310 West Wisconsin Ave Sample No.: 111856 
Suite 700 P.O. Box 2090 
Milwaukee WI 53201 

Sample Description: SW-02-01 
GL021838.C0.07; DuPont East Chicago 

Date Taken: 06-18-90 1815 Date Received: 06-19-90 1220 

Tetrachloroethene 
Chlorobenzene 
Ethylbenzene 
meta & para-Xylene 
Bromoform 
Styrene 
ortho-Xylene 
1,1,2,2-Tetrachloroethane 
1.3-Dichlorobenzene 
1.4-Dichlorobenzene 
1,2-Dichlorobenzene 

<1.0 ug/L 
<1.0 ug/L 
<1.0 ug/L 
1.2 ug/L 
<1.0 ug/L 
<1.0 ug/L 
<1.0 ug/L 
<1.0 ug/L 
<1.0 ug/L 
<1.0 ug/L 
<1.0 ug/L 

Neal E. Cleghorn 
Project Manager 
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NATIONAL 
ENVIRONMENTAL 
TESTING. INC. 

NET Midwest. Inc. 
Bartlett Division 
850 West Bartlett Road 
Bartlett. IL 60103 

Tel; (708) 289-3100 
Fax: (708) 289-5445 

ANALYTICAL REPORT 

Ms. Pixie Newman 
CH2M HILL 
310 West Wisconsin Ave 
Suite 700 P.O. Box 2090 
Milwaukee WI 53201 

07-20-90 

Sample No.: 111856 

Sample Description: 

Date Taken: 06-18-90 1815 

SW-02-01 
GL021838.C0.07; DuPont East Chicago 

Date Received: 06-19-90 1220 

B/N TARGET COMPOUNDS 

Aniline 
Bis(2-chloroethy1)ether 
1.3-Dichlorobenzene 
1.4-Dichlorobenzene 
1,2-Dlchlorobenzene 
Benzyl alcohol 
Hexachloroethane 
N-Nitrosodi-n-propylamine 
Bis(2chloroisopropy1)ether 
Nitrobenzene 
N-Nitrosodimethylamine 
Isophorore 
Bis(2-chloroethoxy)methane 
1,2,4-Trichlorobenzene 
Naphthalene 
4-Chloroaniline 
Hexachlorobutadiene 
2-Methylnaphtha1ene 
2-Chloronaphthalene 
3-Nitroaniline 
2-Nitroaniline 
4-Nitroaniline 
Acenaphthylene 
Dimethyl phthalate 
Acenaphthene 
Fluorene 
4-Chlorophenylphenyl ether 
Dibenzofuran 
Diethyl phthalate 

<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<50. ug/L 
<50. ug/L 
<50. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 

Neal E. Cleghorn 
Project Manager 

o 

a 
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NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

NET Midwest, Inc. 
Bartlett Division 
850 West Bartlett Road 
Bartlett, IL 60103 

Tel: (708) 289-3100 
Fax: (708) 289-5445 

ANALYTICAL REPORT 

Ms. Pixie Nevraan 
CH2M HILL 
310 West Wisconsin Ave 
Suite 700 P.O. Box 2090 
Milwaukee WI 53201 

07-20-90 

Sample No.: 111856 

Sample Description; 

Date Taken: 06-18-901815 

SW-02-01 
GL021838.C0.07; DuPont East Chicago 

Date Received: 06-19-90 1220 

N-Nitrosodiphenylamine 
Hexachlorocyclopentadiene 
2,6-Dinitrotoluene 
2,4-Dinitrotoluene 
4-Bromophenyl phenyl ether 
Hexachlorobenzene 
Phenanthrene 
Anthracene 
Di-n-butylphthalate 
Fluoranthene 
Pyrene 
Benz(a)anthracene 
Chrysene 
Benzidine 
3,3'-Dichlorobenzidine 
Butyl benzyl phthalate 
Bis(2-ethylhexyl)phthalate 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Benzo(a)pyrene 
Indeno(1,2,3-cd)pyrene 
Dibenzo(a,h)anthracene 
Benzo(ghi)perylene 
Di-n-octylphthalate 

<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<50. ug/L 
<20. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 

^EV 
Project Manager 
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IZM. NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

NET Midwest, Inc. 
Bartlett Division 
850 West Bartlett Road 
Bartlett. IL 60103 

Tel: (708) 289-3100 
Fax: (708) 289-5445 o 

ANALYTICAL REPORT 

Ms. Pixie Newman 
CH2M HILL 
310 West Wisconsin Ave 
Suite 700 P.O. Box 2090 
Milwaukee WI 53201 

07-20-90 

Sample No.: 111856 

Sample Description: SW-02-01 
GL021838.C0.07; DuPont East Chicago 

Date Taken: 06-18-90 1815 

ACID TARGET COMPOUNDS 

2-Chlorophenol 
Phenol 
2-Methylphenol 
4-Methylphenol 
Benzoic acid 
2-Nitrophenol 
2,4-Dimethylphenol 
2,4-Dichlorophenol 
4-Chloro-3-methylphenol 
2,4,6-Trichlorophenol 
2,4,5-Trichlorophenol 
2,4-Dinitrophenol 
4-Nitrophenol 
2-Methyl-4,6-dinitrophenol 
Pentachlorophenol 
PCB's 

PCB-
PCB-
PCB-
PCB-
PCB-
PCB-
PCB-

1016 
1221 
1232 
1242 
1248 
1254 
1260 

<10. 
<10. 
<10. 
<10. 
<50. 
<50. 
<10. 
<10. 
<10. 
<10. 
<50. 
<50. 
<50. 
<50. 
<50. 

<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 

Date Received: 06-19-90 1220 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

O 

Neal E. Cleghorn 
Project Manager o 
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CORRECTED REPORT 

NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

ANALYTICAL REPORT 

NET Midwest, inc. 
Bartlett Division 
850 West Bartlett Road 
Bartlett, IL 60103 

Tel: (708) 289-3100 
Fax: (708) 289-5445 

Ms. Pixie Newman 
CH2M HILL 
310 West Wisconsin Ave 
Suite 700 P.O. Box 2090 
Milwaukee WI 53201 

09-17-90 

Sample No.: 111857 

Sample Description: 

Date Taken: 06-18-90 1845 

SW-03-01 
GL021838.CO.07; DuPont East Chicago 

Date Received: 06-19-90 1220 

Alkalinity, Bicarb.(CaC03) 
Alkalinity, Carb. (CaC03) 
Alkalinity, Total (CaC03) 
Chloride 
Cyanide, Total 
Nitrogen, Ammonia 
PH 
Phosphate, Total 
Solids, Dissolved 
Sulfate 
Aluminum 
Antimony 
Arsenic 
Barium 
Boron 
Cadmium 
Chromium, Hexavalent 
Chromium, Total 
Copper 
Lead 
Mercury 
Nickel 
Zinc 

156. mg/L 
<1. mg/L 
156. mg/L 
31. mg/L 
0.002 mg/L 
0.64 mg/L 
7.54 units 
0.06 mg/L 
247. mg/L 
50. mg/L 
0.25 mg/L 
<0.04 mg/L 
0.002 mg/L 
0.016 mg/L 
0.04 mg/L 
<0.005 mg/L 
<0.01 mg/L 
<0.005 mg/L 
<0.01 mg/L 
<0. 04 mg/L 
<0.0001 mg/L 
<0.01 mg/L 
0. 042 mg/L 

Toni Gartner 
Division Manager 

j-14; 



CORRECTED REPORT 

NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

ANALYTICAL REPORT 

NET Midwest. Inc. 
Bartlett Division 
850 West Bartlett Road 
Bartlett. IL 60103 

Tel: (708) 289-3100 
Fax: (708) 289-5445 

Ms. Pixie Newman 
CH2M HILL 
310 West Wisconsin Ave 
Suite 700 P.O. Box 2090 
Milwaukee WI 53201 

09-17-S0 

Sample No.: 111857 

Sample Description: 

Date Taken: 

SW-03-01 
GL021&J8.C0.07; DuPont East Chicago 

06-18-90 1845 Date Received: 

VOLATILE TARGET COMPOUNDS 

Chloromethane 
Vinyl chloride 
Bromomethane 
Chloroethane 
1,1-Dichloroethene 
Carbon disulfide 
Acetone 
Methylene chloride 
trans-1,2-Dichloroethene 
1.1-Dichloroethane 
Vinyl acetate 
2-Butanone 
cis-1,2-Dichloroethene 
Chloroform 
1.1.1-Trichloroethane 
1.2-Dichloroethane 
Benzene 
Carbon tetrachloride 
1,2-Dichloropropane 
Trichloroethene 
Bromodichloromethane 
2-Chloroethylvinyl ether 
trans-1,3-Dichloropropene 
4-Methyl-2-pentanone 
Toluene 
cis-1,3-Dichloropropene 
1.1.2-Trichloroethane 
Dibromochloromethane 
2-Hexanone 

<10. 
<10. 
<10. 
<10. 
<1.0 
<1.0 
<10. 
<5.0 
<1.0 
<1.0 
<10. 
<10. 
<1.0 
<1.0 
<1.0 
<1.0 
4.8 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<10. 
<1.0 
<1.0 
<1.0 
<1.0 
<10. 

06-19-90 1220 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

o 

Toni Gartner 
Division Manager 

J-14-



CORRECTED REPORT 

NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

ANALYTICAL REPORT 

NET Midwest, Inc. 
Baniett Division 
850 West Bartlett Road 
Bartlett, IL 60103 

Tel: (708) 289-3100 
Fax: (708) 289-5445 

Ms. Pixie Newman 
CH2M HILL 
310 West Wisconsin Ave 
Suite 700 P.O. Box 2090 
Milwaukee WI 53201 

09-17-90 

Sample No.: 

Sample Description: 

111857 

SW-03-01 
GL021838.C0.07; DuPont East Chicago 

Date Taken: 06-18-90 1845 Date Received: 06-19-90 1220 

Tetrachloroethene 
Chlorobenzene 
Ethylbenzene 
meta & para-Xylene 
Bromoform 
Styrene 
ortho-Xylene 
1,1,2,2-Tetrachloroethane 
1.3-Dichlorobenzene 
1.4-Dichlorobenzene 
1,2-Dichlorobenzene 

<1.0 
<1.0 
<1.0 
1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

Toni Gartner 
Division Manager 

J-145 



CORRECTED REPORT 

NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

ANALYTICAL REPORT 

NET Midwest, Inc. 
Bartlett Division 
850 t^est Bartlett Road 
Bartlett. IL 60103 

Tel: (708) 289-3100 
Fax: (708) 289-5445 o 

Ms. Pixie Newman 
CH2M HILL 
310 West Wisconsin Ave 
Suite 700 P.O. Box 2090 
Milwaukee WI 53201 

09-17-90 

Sample No.: 111857 

Sample Description: 

Date Taken: 06-18-90 1845 

SW-03-01 
GL021838.C0.07; DuPont East Chicago 

Date Received: 06-19-90 1220 

B/N TARGET COMPOUNDS 

Aniline <10. ug/L 
Bis(2-chloroethyl)ether <10. ug/L 
1,3-Dichlorobenzene <10. ug/L 
1,4-Dichlorobenzene <10. ug/L 
1,2-Dichlorobenzene <10. ug/L 
Benzyl alcohol <10. ug/L 
Hexachloroethane <10. ug/L 
N-Nitrosodi-n-propylamine <10. ug/L 
Bis(2chloroisopropy1)ether <10. ug/L 
Nitrobenzene <10. ug/L 
N-Nitrosodimethylamine <10. ug/L 
Isophorone <10. ug/L 
Bis(2-chloroethoxy)methane <10. ug/L 
1,2,4-Trichlorobenzene <10. ug/L 
Naphthalene <10. ug/L 
4-Chloroaniline <10. ug/L 
Hexachlorobutadiene <10. ug/L 
2-Methylnaphthalene <10. ug/L 
2-Chloronaphthalene <10. ug/L 
3-Nitroaniline <50. ug/L 
2-Nitroaniline <50. ug/L 
4-Nitroaniline <50. ug/L 
Acenaphthylene <10. ug/L 
Dimethyl phthalate <10. ug/L 
Acenaphthene <10. ug/L 
Fluorene <10. ug/L 
4-Chlorophenylphenyl ether <10. ug/L 
Dibenzofuran <10. ug/L 
Diethyl phthalate <10. ug/L 

a 

Toni Gartner 
Division Manager o 
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NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

NET Midwest, inc. 
Bartlett Division 
850 West Bartlett Road 
Bartlett, IL 60103 

Tel: (708) 289-3100 
Fax: (708) 289-5445 

CORRECTED REPORT 

ANALYTICAL REPORT 

Ms. Pixie Newman 
CH2M HILL 
310 West Wisconsin Ave 
Suite 700 P.O. Box 2090 
Milwaukee WI 53201 

09-17-90 

Sample No.: 111857 

Sample Description: 

Date Taken: 06-18-90 1845 

SW-03-01 
GL021838.CO.07; DuPont East Chicago 

Date Received: 06-19-90 1220 

N-Nitrosodiphenylamine <10. 
Hexachlorocyclopentadiene <10. 
2,6-Dinitrotoluene <10. 
2,4-Dinitrotoluene <10. 
4-Bromophenyl phenyl ether <10. 
Hexachlorobenzene <10. 
Phenanthrene <10. 
Anthracene <10. 
Di-n-butylphthalate <10. 
Fluoranthene <10. 
Pyrene <10. 
Benz(a)anthracene <10. 
Chrysene <10. 
Benzidine <50. 
3,3'-Dichlorobenzidine <20. 
Butyl benzyl phthalate <10. 
Bis(2-ethylhexyl)phthalate <10. 
Benzo(b)fluoranthene <10. 
Benzo(k)fluoranthene <10. 
Benzo(a)pyrene <10. 
Indeno(1,2,3-cd)pyrene <10. 
Dibenzo(a,h)anthracene <10. 
Benzo(ghi)perylene <10. 
Di-n-octylphthalate <10. 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

5ni Gartner 
Division Manager 
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E PAGIMQ-OH 

NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

CORRECTED REPORT 

NET Midwest, Inc. 
Bartlett Division 
850 West Bartlett Road 
Bartlett. IL 60103 

Tel: (708) 289-3100 
Fax: (708) 289-5445 

ANALYTICAL REPORT 

Ms. Pixie Newman 
CH2M HILL 
310 West Wisconsin Ave 
Suite 700 P.O. Box 2090 
Milwaukee WX 53201 

09-17-90 

Sample No.; 111857 

Sample Description: SW-03-01 
GL021838.CO.07; DuPont East Chicago 

Date Taken: 06-18-90 1845 

ACID TARGET COMPOUNDS 

2-Chlorophenol 
Phenol 
2-Methylphenol 
4-Methylphenol 
Benzoic acid 
2-Nitrophenol 
2,4-Dimethylphenol 
2,4-Dichlorophenol 
4-Chloro-3-methylphenol 
2,4,6-Trichlorophenol 
2,4,5-Trichlorophenol 
2,4-Dinitrophenol 
4-Nitrophenol 
2-Methyl-4,6-dinitrophenol 
Pentachlorophenol 
PCB's 

PCB-
PCB-
PCB-
PCB-
PCB-
PCB-
PCB-

1016 
1221 
1232 
1242 
1248 
1254 
1260 

<10. 
<10. 
<10. 
<10. 
<50. 
<50. 
<10. 
<10. 
<10. 
<10. 
<50. 
<50. 
<50. 
<50. 
<50. 

<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 

Date Received: 06-19-90 1220 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

• , 

Toni Gartner 
Division Manager 

j-:43 



# 

NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

NET Midwest. Inc. 
Bartlett Division 
850 West Bartlett Road 
Bartlett. IL 60103 

Tel: (708) 289-3100 
Fax: (708) 289-5445 

ANALYTICAL REPORT 

Ms. Pixie Newman 
CH2M HILL 
310 West Wisconsin Ave 
Suite 700 P.O. Box 2090 
Milwaukee Wl 53201 

07-20-90 

Sample No.: 111858 

Sample Description: 

Date Taken: 06-18-90 1845 

SW-03-02 
GL021838.C0.07; DuPont East Chicago 

Date Received: 06-19-90 1220 

Alkalinity, Bicarb.(CaC03) 
Alkalinity, Garb. (CaC03) 
Alkalinity, Total (CaC03) 
Chloride 
Cyanide, Total 
Nitrogen, Ammonia 
PH 
Phosphate, Total 
Solids, Dissolved 
Sulfate 
Aluminum 
Antimony 
Arsenic 
Barium 
Boron 
Cadmium 
Chromium, Hexavalent 
Chromium, Total 
Copper 
Lead 
Mercury 
Nickel 
Zinc 

142. mg/L 
<1. mg/L 
142. mg/L 
29. mg/L 
0.007 mg/L 
0.75 mg/L 
7.74 units 
0.18 mg/L 
237. mg/L 
55. mg/L 
<0.01 mg/L 
<0.04 mg/L 
0.002 mg/L 
0.029 mg/L 
0.05 mg/L 
<0.005 mg/L 
<0.01 mg/L 
<0.005 mg/L 
<0.01 mg/L 
<0. 04 mg/L 
0.0002 mg/L 
<0.01 mg/L 
0.012 mg/L 

Neal E. Cleghorn 
Project Manager 

J-149 



NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

NET Midwest, Inc. 
Bartlett Division 
850 West Bartlett Road 
Bartlett. IL 60103 

Tel: (708) 289-3100 
Fax; (708) 289-5445 d 

ANALYTICAL REPORT 

Ms. Pixie Newman 
CH2M HILL 
310 West Wisconsin Ave 
Suite 700 P.O. Box 2090 
Milwaukee WI 53201 

07-20-90 

Sample No.: 111858 

Sample Description: SW-03-02 
GL021838.C0.07; DuPont East Chicago 

Date Taken: 06-18-90 1845 Date Received: 

VOLATILE TARGET COMPOUNDS 

06-19-90 1220 

Chioromethane <10. 
Vinyl chloride <10. 
Bromomethane <10. 
Chloroethane <10. 
1,1-Dichloroethene <1.0 
Carbon disulfide <1.0 
Acetone <10. 
Methylene chloride <5.0 
trans-1,2-Dichloroethene <1.0 
1,1-Dichloroethane <1.0 
Vinyl acetate <10. 
2-Butanone <10. 
cis-1,2-Dichloroethene <1.0 
Chloroform 1.8 
1,1,1-Trichloroethane <1.0 
1,2-Dichloroethane <1.0 
Benzene 4.8 
Carbon tetrachloride <1.0 
1,2-Dichloropropane <1.0 
Trichloroethene <1.0 
Bromodichloromethane <1.0 
2-Chloroethylvinyl ether <1.0 
trans-1,3-Dichloropropene <1.0 
4-Methyl-2-pentanone <10. 
Toluene <1.0 
cis-1,3-Dichloropropene <1.0 
1,1,2-Trichloroethane <1.0 
Dibromochloromethane <1.0 
2-Hexanone <10. 

Neal E. Cleghorn 
Project Manager 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

d 

d 
J-150 



IMl NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

NET Midwest. Inc. 
Bartlett Division 
850 West Bartlett Road 
Bartlett, IL 60103 

Tel: (708) 289-3100 
Fax: (708) 289-5445 

ANALYTICAL REPORT 

Ms. Pixie Newman 
CH2M HILL 
310 West Wisconsin Ave 
Suite 700 P.O. Box 2090 
Milwaukee WI 53201 

07-20-90 

Sample No.; 111858 

Sample Description: SW-03-02 
GL021838.C0,07; DuPont East Chicago 

Date Taken: 06-18-90 1845 Date Received: 06-19-90 1220 

Tetrachloroethene 
Chlorobenzene 
Ethylbenzene 
meta & para-Xylene 
Bromoform 
Styrene 
ortho-Xylene 
1,1,2,2-Tetrachloroethane 
1.3-Dichlorobenzene 
1.4-Dichlorobenzene 
1,2-Dichlorobenzene 

<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

Neal E. Cleghorn 
Project Manager 
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NATIONAL 
ENVIRONMENTAL 

® TESTING, INC. 

NET Midwest. Inc. 
Bartlett Division 
850 West Bartlett Road 
Bartlett. IL 60103 

Tel: (708) 289-3100 
Fax: (708) 289-5445 

ANALYTICAL REPORT 

Ms. Pixie Newman 
CH2M HILL 
310 West Wisconsin Ave 
Suite 700 P.O. Box 2090 
Milwaukee WI 53201 

07-20-90 

Sample No.: 111858 

Sample Description: 

Date Taken: 06-18-90 1845 

SW-03-02 
GL0218''3.C0.07; DuPont East Chicago 

B/N TARGET COMPOUNDS 

Aniline 
Bis(2-chloroethy1)ether 
1.3-Dichloroben2ene 
1.4-Dichlorobenzene 
1,2-Dichlorobenzene 
Benzyl alcohol 
Hexachloroethane 
N-Nitrosodi-n-propylamine 
Bis(2chloroisopropyl)ether 
Nitrobenzene 
N-Nitrosodimethylamine 
Isophorone 
Bis(2-chloroethoxy)methane 
1,2,4-Trichlorobenzene 
Naphthalene 
4-Chloroaniline 
Hexachlorobutad i ene 
2-Methylnaphthalene 
2-Chloronaphthalene 
3-Nitroaniline 
2-Nitroaniline 
4-Nitroaniline 
Acenaphthylene 
Dimethyl phthalate 
Acenaphthene 
Fluorene 
4-Chlorophenylphenyl ether 
Dibenzofuran 
Diethyl phthalate 

Date Received: 06-19-90 1220 

<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<50. ug/L 
<50. ug/L 
<50. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 

Neal E. Cleghorn 
Project Manager 
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NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

NET Midwest, Inc. 
Bartlett Division 
850 West Bartlett Road 
Bartlett, IL 60103 

Tel: (708) 289-3100 
Fax: (708) 289-5445 

ANALYTICAL REPORT 

Ms. Pixie Newman 
CH2M HILL 
310 West Wisconsin Ave 
Suite 700 P.O. Box 2090 
Milwaukee WI 53201 

07-20-90 

Sample No.; 111858 

Sample Description: 

Date Taken: 06-18-90 1845 

SW-03-02 
GL021838.C0.07; DuPont East Chicago 

Date Received: 06-19-90 1220 

N-Nitrosodiphenylamine 
Hexachlorocyclopentadiene 
2,6-Dinitrotoluene 
2,4-Dinitrotoluene 
4-Bromophenyl phenyl ether 
Hexachlorobenzene 
Phenanthrene 
Anthracene 
Di-n-butylphthalate 
Fluoranthene 
Pyrene 
Benz(a)anthracene 
Chrysene 
Benzidine 
3,3'-Dichlorobenzidine 
Butyl benzyl phthalate 
Bis(2-ethylhexyl)phthalate 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Benzo(a)pyrene 
Indeno(l,2,3-cd)pyrene 
Dibenzo(a,h)anthracene 
Benzo(ghi)perylene 
Di-n-octylphthalate 

<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<50. ug/L 
<20. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 

lorr 
Project Manager 
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NATIONAL 
ENVIRONMENTAL 
TESTING. INC. 

NET Midwest, Inc. 
Bartlett Division 
850 West Bartlett Road 
Bartlett. IL 60103 

Tel: (708) 289-3100 
Fax: (708) 289-5445 a 

ANALYTICAL REPORT 

Ms. Pixie Newman 
CH2M HILL 
310 West Wisconsin Ave 
Suite 700 P.O. Box 2090 
Milwaukee WI 53201 

07-20-90 

Sample No.: 111858 

Sample Description: SW-03-02 
GL021838.C0.07; DuPont East Chicago 

Date Taken: 06-18-90 1845 

ACID TARGET COMPOUNDS 

2-Chioropheno1 
Phenol 
2-MethyIphenol 
4-Methylphenol 
Benzoic acid 
2-Nitrophenol 
2,4-DimethyIphenol 
2,4-Dichlorophenol 
4-Chloro-3-methyIphenol 
2,4,6-Trichlorophenol 
2,4,5-Trichlorophenol 
2,4-Dinitrophenol 
4-Nitrophenol 
2-Methyl-4,6-dinitrophenol 
Pentachlorophenol 
PCB's 

PCB-
PCB-
PCB-
PCB-
PCB-
PCB-
PCB-

1016 
1221 
1232 
1242 
1248 
1254 
1260 

<10. 
<10. 
<10. 
<10. 
<50. 
<50. 
<10. 
<10. 
<10. 
<10. 
<50. 
<50. 
<50. 
<50. 
<50. 

<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 

Date Received: 06-19-90 1220 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

Neal E. Cleghorn 
Project Manager 

J-: 54 
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# 

NATIONAL 
ENVIRONMENTAL 

^ TESTING, INC. 

NET Midwest, Inc. 
Bartlett Division 
850 West Bartlett Road 
Bartlett. IL 60103 

Tel: (708) 289-3100 
Fax: (708) 289-5445 

ANALYTICAL REPORT 

Ms. Pixie Newman 
CH2M HILL 
310 West Wisconsin Ave 
Suite 700 P.O. Box 2090 
MilwauVee WI 53201 

07-20-90 

Sample No.: 

Sample Description: 

Date Taken: 06-20-90 1226 

112071 

FB-01 
GL021838.CO.07; DuPont East Chicago 

Date Received: 06-22-90 1030 

Alkalinity, Bicarb.(CaC03) 
Alkalinity, Carb. (CaC03) 
Alkalinity, Total (CaC03) 
Chloride 
Cyanide, Total 
Nitrogen, Ammonia 
PH 
Phosphate, Total 
Solids, Dissolved 
Sulfate 
Aluminum 
Antimony 
Arsenic 
Barium 
Boron 
Cadmium 
Chromium, Hexavalent 
Chromium, Total 
Copper 
Lead 
Mercury 
Nickel 
Zinc 

7. mg/L 
<1. mg/L 
7. mg/L 
4. mg/L 
<0.002 mg/L 
0.09 mg/L 
8.78 units 
<0.03 mg/L 
40. mg/L 
<1.0 mg/L 
<0.01 mg/L 
<0.04 mg/L 
0.002 mg/L 
<0.005 mg/L 
<0.01 rag/L 
<0.005 mg/L 
<0.01 mg/L 
0.005 mg/L 
<0.01 mg/L 
<0.04 mg/L 
<0.0001 mg/L 
<0.01 mg/L 
<0.005 mg/L 

Neal E. Cleghorn 
Project Manager 

J-155 



NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

NET Midwest, inc. 
Bartlett Division 
850 West Bartlett Road 
Bartlett. IL 60103 

Tel; (708) 289-3100 
Fax: (708) 289-5445 

ANALYTICAL REPORT 

Ms. Pixie Newman 
CH2M HILL 
310 West Wisconsin Ave 
Suite 700 P.O. Box 2090 
Milwaukee WI 53201 

07-20-90 

Sample No.: 112071 

Sample Description: 

Date Taken: 

FB-01 
GL021838.C0.07; DuPont East Chicago 

06-20-90 1226 Date Received: 

VOLATILE TARGET COMPOUNDS 

06-22-90 1030 

Chloromethane 
Vinyl chloride 
Bromomethane 
Chloroethane 
1,1-Dichloroethene 
Carbon disulfide 
Acetone 
Methylene chloride 
trans-1,2-Dichloroethene 
1.1-Dichloroethane 
Vinyl acetate 
2-BUwanone 
cis-1,2-Dichloroethene 
Chloroform 
1.1.1-Trichloroethane 
1.2-Dichloroethane 
Benzene 
Carbon tetrachloride 
1,2-Dichloropropane 
Trichloroethene 
Bromodichloromethane 
2-Chloroethylvinyl ether 
trans-1,3-Dichloropropene 
4-Methyl-2-pentanone 
Toluene 
cis-1,3-Dichloropropene 
1.1.2-Trichloroethane 
Dibromochloromethane 
2-Hexanone 

<10. 
<10. 
<10. 
<10. 
<1.0 
<1.0 
<10. 
<5.0 
<1.0 
<1.0 
<10. 
<10. 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<10. 
<1.0 
<1.0 
<1.0 
<1.0 
<10. 

Neal E. Cleghorn 
Project Manager 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

a 

a 
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01^ NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

NET Midwest, Inc. 
Bartlett Division 
850 West Bartlett Road 
Bartlett, IL 60103 

Tel: (708) 289-3100 
Fax; (708) 289-5445 

ANALYTICAL REPORT 

Ms. Pixie Newman 
CH2M HILL 
310 West Wisconsin Ave 
Suite 700 P.O. Box 2090 
MilwauXee WI 53201 

07-20-90 

Sample No.; 

Sample Description; 

Date Taken: 06-20-90 1226 

112071 

FB-01 
GL021838.CO.07; DuPont East Chicago 

Date Received: 06-22-90 1030 

Tetrachloroethene 
Chlorobenzene 
Ethylbenzene 
meta & para-Xylene 
Bromoform 
Styrene 
ortho-Xylene 
1,1,2,2-Tetrachloroethane 
1.3-Dichlorobenzene 
1.4-Dichloroben2ene 
1,2-Dichlorobenzene 

<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

Neal E. Cl^horn 
Project Manager 
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NE^r NATIONAL 
k ENVIRONMENTAL 

TESTING, INC. 

NET Midwest. Inc. 
Bartlett Division 
850 West Bartlett Road 
Bartlett. IL 60103 

Tel: (708) 289-3100 
Fax: (708) 289-5445 

ANALYTICAL REPORT 

Ms. Pixie Newman 
CH2M HILL 
310 West Wisconsin Ave 
Suite 700 P.O. Box 2090 
Milwaukee WI 53201 

07-20-90 

Sample No.: 112071 

Sample Description: 

Date Taken: 06-20-90 1226 

FB-01 
GL021838.CO.07; DuPont East Chicago 

Date Received: 06-22-90 1030 

B/N TARGET COMPOUNDS 

Aniline <10. ug/L 
Bis(2-chloroethyl)ether <10. ug/L 
1,3-Dichlorobenzene <10. ug/L 
1,4-Dichlorobenzene <10. ug/L 
1,2-Dichlorobenzene <10. ug/L 
Benzyl alcohol <10. ug/L 
Hexachloroethane <10. ug/L 
N-Nitrosodi-n-propylamine <10. ug/L 
Bis(2chloroisopropy1)ether <10. ug/L 
Nitrobenzene <10. ug/L 
N-Nitrosodimethylamine <10. ug/L 
Isophorone <10. ug/L 
Bis(2-chloroethoxy)methane <10. ug/L 
1,2,4-Trichlorobenzene <10. ug/L 
Naphthalene <10. ug/L 
4-Chloroaniline <10. ug/L 
Hexachlorobutadiene <10. ug/L 
2-Methylnaphthalene <10. ug/L 
2-Chloronaphtha1ene <10. ug/L 
3-Nitroaniline <50. ug/L 
2-Nitroaniline <50. ug/L 
4-Nitroaniline <50. ug/L 
Acenaphthylene <10. ug/L 
Dimethyl phthalate <10. ug/L 
Acenaphthene <10. ug/L 
Fluorene <10. ug/L 
4-Chlorophenylphenyl ether <10. ug/L 
Dibenzofuran <10. ug/L 
Diethyl phthalate <10. ug/L 

Neal E. Cleghorn 
Project Manager 

o 

a 
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NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

NET Midwest. Inc. 
Bartlett Division 
850 West Bartlett Road 
Bartlett, IL 60103 

Tel: (708) 289-3100 
Fax: (708) 289-5445 

ANALYTICAL REPORT 

Ms. Pixie Newman 
CH2M HILL 
310 West Wisconsin Ave 
Suite 700 P.O. Box 2090 
Milwaukee WI 53201 

07-20-90 

Sample No.: 

Sample Description: 

Date Taken: 06-20-90 1226 

112071 

FB-01 
GL021838.C0.07; DuPont East Chicago 

Date Received: 06-22-90 1030 

# 

N-Nitrosodiphenylamine <10. 
Hexachlorocyclopentadiene <10. 
2,6-Dinitrotoluene <10. 
2,4-Dinitrotoluene <10. 
4-Bromophenyl phenyl ether <10. 
Hexachlorobenzene <10. 
Phenanthrene <10. 
Anthracene <10. 
Di-n-butylphthalate <10. 
Fluoranthene <10. 
Pyrene <10. 
Benz(a)anthracene <10. 
Chrysene <10. 
Benzidine <50. 
3,3'-Dichlorobenzidine <20. 
Butyl benzyl phthalate <10. 
Bis(2-ethylhexyl)phthalate <10. 
Benzo(b)fluoranthene <10. 
Benzo(k)fluoranthene <10. 
Benzo(a)pyrene <10. 
Indeno(l,2,3-cd)pyrene <10. 
Dibenzo(a,h)anthracene <10. 
Benzo(ghi)perylene <10. 
Di-n-octylphthalate <10. 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

Neal E. Clegnorn 
Project Manager 
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NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

NET Midwest. Inc. 
Bartlett Division 
850 West Bartlett Road 
Bartlett. IL60t03 

Tel; (708) 289-3100 
Fax: (708) 289-5445 (i 

ANALYTICAL REPORT 

Ms. Pixie Newman 
CH2M HILL 
310 West Wisconsin Ave 
Suite 700 P.O. Box 2090 
Milwaukee WI 53201 

07-20-90 

Sample No.: 112071 

Sample Description: FB-01 
GL021838.C0.07; DuPont East Chicago 

Date Taken: 06-20-90 1226 

ACID TARGET COMPOUNDS 

2-Chlorophenol 
Phenol 
2-Methy1pheno1 
4-MethyIphenol 
Benzoic acid 
2-Nitrophenol 
2,4-DimethyIphenol 
2,4-Dichlorophenol 
4-Chloro-3-methylphenol 
2,4,6-Trichlorophenol 
2,4,5-Trichlorophenol 
2,4-Dinitrophenol 
4-Nitrophenol 
2-Methyl-4,6-dinitrophenol 
Pentachlorophenol 
PCB's 

PCB-
PCB-
PCB-
PCB-
PCB-
PCB-
PCB-

1016 
1221 
1232 
1242 
1248 
1254 
1260 

<10. 
<10. 
<10. 
<10. 
<50. 
<50. 
<10. 
<10. 
<10. 
<10. 
<50. 
<50. 
<50. 
<50. 
<50. 

<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 

Date Received: 06-22-90 1030 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

Neal E. Cleghorn 
Project Manager 

J-loO 0 



rrai NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

NET Midwest. Inc. 
Bartlett Division 
850 West Bartiett Road 
Bartlett. IL 60103 

Tel; (708) 289-3100 
Fax: (708) 289-5445 

ANALYTICAL REPORT 

Ms. Pixie Newman 
CH2M HILL 
310 West Wisconsin Ave 
Suite 700 P.O. Box 2090 
Milwaukee WI 53201 

07-20-90 

Sample No.: 112162 

Sample Description: 

Date Taken: 06-21-90 0950 

FB-02-01 
CHI28770.A0.MN; DuPont East Chicago 

Date Received: 06-22-90 1030 

Alkalinity, Bicarb.(CaC03) 
Alkalinity, Garb. (CaC03) 
Alkalinity, Total (CaC03) 
Chloride 
Cyanide, Total 
Nitrogen, Ammonia 
PH 
Phosphate, Tota1 
Solids, Dissolved 
Sulfate 
Aluminum 
Antimony 
Arsenic 
Barium 
Boron 
Cadmium 
Chromium, Hexavalent 
Chromium, Total 
Copper 
Lead 
Mercury 
Nickel 
Zinc 

6. mg/L 
<1. mg/L 
6. mg/L 
<1. mg/L 
<0.002 mg/L 
0.03 mg/L 
10.23 units 
<0.03 mg/L 
7. mg/L 
<1. mg/L 
<0.01 mg/L 
0.04 mg/L 
<0.001 mg/L 
<0.005 mg/L 
<0.01 mg/L 
<0.005 mg/L 
<0.01 mg/L 
<0.005 mg/L 
<0.01 mg/L 
<0.04 mg/L 
<0.0001 mg/L 
<0.01 mg/L 
<0.005 mg/L 

Neal E. ClegKorn 
Project Manager 

J-161 



i?T51 NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

NET Midwest, Inc. 
Bartlett Division 
850 West Bartlett Road 
Bartlett, IL 60103 

Tel: (708) 289-3100 
Fax; (708) 289-5445 <3 

ANALYTICAL REPORT 

Ms. Pixie Newman 
CH2M HILL 
310 West Wisconsin Ave 
Suite 700 P.O. Box 2090 
Milwaukee WI 53201 

07-20-90 

Sample No.: 112162 

Sample Description: FB-02-01 
CHI28770.A0.MN; DuPont East Chicago 

Date Taken: 06-21-90 0950 Date Received: 

VOLATILE TARGET COMPOUNDS 

06-22-90 1030 

Chloromethane 
Vinyl chloride 
Bromomethane 
Chloroethane 
1,1-Dichloroethene 
Carbon disulfide 
Acetone 
Methylene chloride 
trans-1,2-Dichloroethene 
1.1-Dichloroethane 
Vinyl acetate 
2-Butanone 
cis-1,2-Dichloroethene 
Chloroform 
1.1.1-Trichloroethane 
1.2-Dichloroethane 
Benzene 
Carbon tetrachloride 
1,2-Dichloropropane 
Trichloroethene 
Bromodichloromethane 
2-Chloroethylvinyl ether 
trans-1,3-Dichloropropene 
4-Methy1-2-pentanone 
Toluene 
cis-1,3-Dichloropropene 
1.1.2-Trichloroethane 
Dibromochloromethane 
2-Hexanone 

<10. 
<10. 
<10. 
<10. 
<1.0 
<1.0 
<10. 
<5.0 
<1.0 
<1.0 
<10. 
<10. 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<10. 
<1.0 
<1.0 
<1.0 
<1.0 
<10. 

Neal E. Cl^ghorn 
Project Manager 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

<3 

<3 
J-162 



cm 0 IdhMlfl® TESTING, INC. 

NET Midwest. Inc. 
MATIOMAI Bartlett Division 

ENVIRONMENTAL B®«'®« 60103 
Tel: (708) 289-3100 
Fax: (708) 289-5445 

ANALYTICAL REPORT 

Ms. Pixie Newman 07-20-90 
CH2M HILL 
310 West Wisconsin Ave Sample No.: 112162 
Suite 700 P.O. Box 2090 
Milwaukee WI 53201 

Sample Description: FB-02-01 
CHI28770.AO.MN; DuPont East Chicago 

Date Taken: 06-21-90 0950 Date Received: 06-22-90 1030 

Tetrachloroethene 
Chlorobenzene 
Ethylbenzene 
meta & para-Xylene 
Bromoform 
Styrene 
ortho-Xylene 
1,1,2,2-Tetrachloroethane 
1.3-Dichlorobenzene 
1.4-Dichlorobenzene 
1,2-Dichlorobenzene 

<1.0 ug/L 
<1.0 ug/L 
<1.0 ug/L 
<1.0 ug/L 
<1.0 ug/L 
<1.0 ug/L 
<1.0 ug/L 
<1.0 ug/L 
<1.0 ug/L 
<1.0 ug/L 
<1.0 ug/L 

Neal E. Ckeghorn 
Project Manager 

J-163 



NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

NET Midwest. Inc. 
Bartlett Division 
850 West Bartlett Road 
Bartlett. IL 60103 

Tel: (708) 289-3100 
Fax: (708) 289-5445 

ANALYTICAL REPORT 

Ms. Pixie Newman 
CH2M HILL 
310 West Wisconsin Ave 
Suite 700 P.O. Box 2090 
Milwaukee WI 53201 

07-20-90 

Sample No.: 112162 

Sample Description: FB-02-01 
CHI28770.AO.MN; DuPont East Chicago 

Date Taken: 06-21-90 0950 Date Received: 06-22-90 1030 

B/N TARGET COMPOUNDS 

Aniline <10. ug/L 
Bis(2-chloroethyl)ether <10. ug/L 
1,3-Dichlorobenzene <10. ug/L 
1,4-Dichlorobenzene <10. ug/L 
1,2-Dichlorobenzene <10. ug/L 
Benzyl alcohol <10. ug/L 
Hexachloroethane <10. ug/L 
N-Nitrosodi-n-propylamine <10. ug/L 
Bis(2chloroisopropy1)ether <10. ug/L 
Nitrobenzene <10. ug/L 
N-N itrosodimethylamine <10. ug/L 
Isophorone <10. ug/L 
Bis(2-chloroethoxy)methane <10. ug/L 
1,2,4-Trichlorobenzene <10. ug/L 
Naphthalene <10. ug/L 
4-Chloroaniline <10. ug/L 
Hexachlorobutad iene <10. ug/L 
2-Methylnaphtha1ene <10. ug/L 
2-Chloronaphthalene <10. ug/L 
3-Nitroaniline <50. ug/L 
2-Nitroaniline <50. ug/L 
4-Nitroaniline <50. ug/L 
Acenaphthylene <10. ug/L 
Dimethyl phthalate <10. ug/L 
Acenaphthene <10. ug/L 
Fluorene <10. ug/L 
4-Chlorophenylphenyl ether <10. ug/L 
Dibenzofuran <10. ug/L 
Diethyl phthalate <10. ug/L 

[egnorn 
Project Manager 

o 

J-154 



CHi NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

NET Midwest, Inc. 
Bartlett Division 
850 West Bartlett Road 
Bartlett. IL 60103 

Tel; (708) 289-3100 
Fax: (703) 289-5445 

ANALYTICAL REPORT 

Ms. Pixie Newman 
CH2M HILL 
310 West Wisconsin Ave 
Suite 700 P.O. Box 2090 
Milwaukee WI 53201 

07-20-90 

Sample No.: 112162 

Sample Description; 

Date Taken: 06-21-90 0950 

FB-02-01 
CHI28770.A0.MN; DuPont East Chicago 

Date Received: 06-22-90 1030 

N-Nitrosodiphenylamine 
Hexachlorocyclopentadiene 
2,6-Dinitrotoluene 
2,4-Dinitrotoluene 
4-Bromophenyl phenyl ether 
Hexachloroben25ene 
Phenanthrene 
Anthracene 
Di-n-butylphthalate 
Fluoranthene 
Pyrene 
Benz(a)anthracene 
Chrysene 
Benzidine 
3,3'-Dichlorobenzidine 
Butyl benzyl phthalate 
Bis(2-ethylhexyl)phthalate 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Benzo(a)pyrene 
Indeno(l,2,3-cd)pyrene 
Dibenzo(a,h)anthracene 
Benzo(ghi)perylene 
Di-n-octylphthalate 

<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<50. ug/L 
<20. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 

Neal E. ClegKorn 
Project Manager 

J-165 



NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

NET Midwest. Inc. 
Bartlett Division 
850 West Bartlett Road 
Bartlett. IL 60103 

Tel; (708) 289-3100 
Fax: (708) 289-5445 o 

ANALYTICAL REPORT 

Ms. Plxle Newman 
CH2M HILL 
310 West Wisconsin Ave 
Suite 700 P.O. Box 2090 
Milwaukee WI 53201 

07-20-90 

Sample No.: 112162 

Sample ^eacription: FB-02-01 
CHI28770.A0.MN; DuPont East Chicago 

Date Taken: 06-21-90 0950 Date Received: 06-22-90 1030 

ACID TARGET COMPOUNDS 

2-Chlorophenol <10. ug/L 
Phenol <10. ug/L 
2-MethyIphenol <10. ug/L 
4-MethyIphenol <10. ug/L 
Benzoic acid <50. ug/L 
2-Nitrophenol <50. ug/L 
2,4-Dimethylphenol <10. ug/L 
2,4-Dichlorophenol <10. ug/L 
4-Chloro-3-methyIphenol <10. ug/L 
2,4,6-Trichlorophenol <10. ug/L 
2,4,5-Trichlorophenol <50. ug/L 
2,4-Dinitrophenol <50. ug/L 
4-Nitrophenol <50. ug/L 
2-Methyl-4,6-dinitrophenol <50. ug/L 
Pentachlorophenol <50. ug/L 

o 

Neal E. creghorn 
Project Manager 



NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

NET Midwest, Inc. 
Bartlett Division 
850 West Bartlett Road 
Bartlett. IL 60103 

Tel: (708) 289-3100 
Fax: (708) 289-5445 

ANALYTICAL REPORT 

Ms. Pixie Newman 
CH2M HILL 
310 West Wisconsin Ave 
Suite 700 P.O. Box 2090 
Milwaukee WI 53201 

07-06-90 

Sample No.: 112004 

Sample Description: TB-01-01 
GL021838.C0.07; DuPont 

Date Taken: 06-20-90 0954 

VOLATILE 
Acrolein 
Acrylonitrile 
Benzene 
Bromodichloromethane 
Bromoform 
Bromomethane 
Carbon tetrachloride 
Chlorobenzene 
Chloroethane 
2-Chloroethylvinyl ether 
Chloroform 
Chloromethane 
Dibromochloromethane 
1.2-Dichlorobenzene 
1.3-Dichlorobenzene 
1.4-Dichlorobenzene 
1.1-Dichloroethane 
1.2-Dichloroethane 
1.1-Dichloroethene 
cis-1,2-Dichloroethene 
trans-1,2-Dichloroethene 
1.2-Dichloropropane 
cis-1,3-Dichloropropene 
trans-1,3-Dichloropropene 
Ethyl benzene 
Methylene chloride 
1,1,2,2-Tetrachloroethane 
Tetrachloroethene 
Toluene 
1,1,l-Trichloroethane 

COMPOUNDS 

Date Received: 06-21-90 1030 

<10. ug/L 
<10. ug/L 
<1.0 ug/L 
<1.0 ug/L 
<1.0 ug/L 
<10. ug/L 
<1.0 ug/L 
<1.0 ug/L 
<10. ug/L 
<1.0 ug/L 
<1.0 ug/L 
<10. ug/L 
<1.0 ug/L 
<1.0 ug/L 
<1.0 ug/L 
<1.0 ug/L 
<1.0 ug/L 
<1.0 ug/L 
<1.0 ug/L 
<1.0 ug/L 
<1.0 ug/L 
<1.0 ug/L 
<1.0 ug/L 
<1.0 ug/L 
<1.0 ug/L 
<5.0 ug/L 
<1.0 ug/L 
<1.0 ug/L 
<1.0 ug/L 
<1.0 y ug/L 

li Gartner 
Manager 

J-•-6:' 



NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

NET Midwest. Inc. 
Bartlett Division 
850 West Bartlett Road 
Bartlett. IL 60103 

Tel: (708) 289-3100 
Fax: (708) 289-5445 

ANALYTICAL REPORT 

Ms. Pixie Newman 
CH2M HILL 
310 West Wisconsin Ave 
Suite 700 P.O. Box 2090 
Milwaukee WI 53201 

07-06-90 

Sample No.: 

Sample Description: TB-01-01 
GL0218:3.C0.07; DuPont 

112004 

Date Taken: 06-20-90 0954 

VOLATILE COMPOUNDS 
1,1,2-Trichloroethane <1.0 
Trichloroethene <1.0 
Trichlorofluoromethane <1.0 
Vinyl chloride <10. 
Xylenes, Total <1.0 

Date Received: 06-21-90 1030 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

o 

TOTii Gartner 
Division Manager 

J - 1 6 8 
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NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

NET Midwest, Inc. 
Bartlett Division 
850 West Bartlett Road 
Bartlett. IL 60103 

Tel; (708) 289-3100 
Fax: (708) 289-5445 

ANALYTICAL REPORT 

Ms. Pixie Newman 
CH2M HILL 
310 West Wisconsin Ave 
Suite 700 P.O. Box 2090 
Milwaukee WI 53201 

07-10-90 

Sample No.: 112163 

Sample Description; TB-02-01 
CHI28770.A0.MN; DuPont East Chicago 

Date Taken: 06-21-90 1030 Date Received: 

VOLATILE TARGET COMPOUNDS 

06-22-90 1030 

Chloromethane <10. 
Vinyl chloride <10. 
Bromomethane <10. 
Chloroethane <10. 
1,1-Dichloroethene <1.0 
Carbon disulfide <1.0 
Acetone <10. 
Methylene chloride <5.0 
trans-1,2-Dichloroethene <1.0 
1,1-Dichloroethane <1.0 
Vinyl acetate <10. 
2-Butanone <10. 
cis-1,2-Dichloroethene <1.0 
Chloroform <1.0 
1,1,l-Trichloroethane <1.0 
1,2-Dichloroethane <1.0 
Benzene <1.0 
Carbon tetrachloride <1.0 
1,2-Dichloropropane <1.0 
Trichloroethene <1.0 
Bromodichloromethane <1.0 
2-Chloroethylvinyl ether <1.0 
trans-1,3-Dichloropropene <1.0 
4-Methyl-2-pentanone <10. 
Toluene <1.0 
cis-1,3-Dichloropropene <1.0 
1,1,2-Trichloroethane <1.0 
Dibromochloromethane <1. 0 
2-Hexanone <10. 

Neal : 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

Project Manager 

J-169 



ii» Ir 

NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

NET Midwest. Inc. 
Bartlett Division 
850 West Bartlett Road 
Bartlett. IL 60103 

Tel. (708) 289-3100 
Fax: (708) 289-5445 

ANALYTICAL REPORT 

Ms. Pixie Newman 
CH2M HILL 
310 West Wisconsin Ave 
Suite 700 P.O. Box 2090 
Milwaukee WI 53201 

07-10-90 

Sample No.: 112163 

Sample Description: TB-02-01 
CHI28770.A0.MN; DuPont East Chicago 

Date Taken: 06-21-90 1030 Date Received: 06-22-90 1030 

Tetrachloroethene 
Chlorobenzene 
Ethylbenzene 
meta & para-Xylene 
Bromoform 
Styrene 
ortho-Xylene 
1,1,2,2-Tetrachloroethane 
1.3-Dichlorobenzene 
1.4-Dichlorobenzene 
1,2-Dichlorobenzene 

<1.0 ug/L 
<1.0 ug/L 
<1.0 ug/L 
<1.0 ug/L 
<1.0 ug/L 
<1.0 ug/L 
<1.0 ug/L 
<1.0 ug/L 
<1.0 ug/L 
<1.0 ug/L 
<1.0 ug/L 

o 

Neal E. Cleghorn 
Project Manager o 

j-:"o 



# 

ROUND 2 

LABORATORY ANALYTICAL REPORTS 
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NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

NET Midwest. Inc. 
Bartiett Division 
850 West Bartiett Road 
Bartiett. IL 60103 

Tel; (708) 289-3100 
Fax: (708) 289-5445 

09-26-90 

Ms. Pixie Newman 
CH2M HILL 
J10 West Wisconsin Avenue 
Suite 700 P.O.Box 2090 
Milwaukee WI 53201 

REF: Sample No(s). 
117644, 117649, 117695 

Dear Ms. Newman, 

# 

Attached please find Analytical Reports for the above referenced 
Sample No(s). 

The QA/QC package you requested will follow in a few days. If, 
however, you receive an invoice in the meantime, please be 
assured that we have not overlooked the QA/QC data. 

If you have any concerns, please feel free to give us a call. 

Sincerely, 

Ends. 

NET Midwest, Inc. 

Neal Cleghorn 
Project Manager 

[-171 



NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

NET Midwest, Inc. 
Bartlett Division 
850 West Bartlett Road 
Bartlett. IL 60103 

Tel: (708) 289-3100 
Fax: (708) 289-5445 

10/02/90 

Mr. Chris Ohland 
CH2M HILL 
310 W. Wisconsin Ave. 
Suite 700 PO Box 2090 
Milwaukee, WI 53201 

REF: Sample #s 
117317-8 
117442-9 

Dear Mr. Ohland, 

Enclosed please find Analytical Reports for the above referenced 
Sample No(s). 

The QA/QC package you requested will follow in a few days 
accompanied with a Case Narrative. As you will notice on 
samples 117442 and 117448, we found N, Ammonia results higher 
than Total Nitrogen results. The samples were re-run, on 
another day, and the same result was found. This information 
will be detailed on the Case Narrative. 

If you have any concerns, please feel free to give us a call. 

Sincerely, 
NET Midwest, Ipc. 

Ends. Reports 
Kalicki 

QA Coordinator 

a 
J-172 



NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

NET Midwest, Inc. 
Bartlett Division 
650 West Bartlett Road 
Bartlett. IL 60103 

Tel: (708) 289-3100 
Fax: (708) 289-5445 

ANALYTICAL REPORT 

Ms. Pixie Newman 
CH2M HILL 
310 West Wisconsin Ave 
Suite 700 P.O. Box 2090 
Milwaukee WI 53201 

10-02-90 

Sample No.: 

Sample Description: 

Date Taken: 09-11-90 1220 

117448 

MW-01-02 
CHI28770.AO.MN; DuPont East Chicago 

Date Received: 09-12-90 1030 

Alkalinity, Bicarb.(CaC03) 140. mg/L 
Alkalinity, Carb. {CaC03) <1. mg/L 
Alkalinity, Total (CaC03) 140. mg/L 
Chloride 30. mg/L 
COD 20. mg/L 
Cyanide, Total <0.002 mg/L 
Fluoride 8. mg/L 
Nitrogen, Ammonia 0.32 mg/L 
Nitrogen, Kjeldahl <0.05 mg/L 
Phosphate, Total 1.64 mg/L 
Solids, Dissolved 2280. mg/L 
Sulfate 1100. mg/L 
Aluminum <0.01 mg/L 
Antimony <0.04 mg/L 
Arsenic 0.3 mg/L 
Barium 0.04 mg/L 
Boron 0.23 mg/L 
Cadmium <0.005 mg/L 
Calcium 519. mg/L 
Chromium, Hexavalent <0.01 mg/L 
Chromium, Total 0.026 mg/L 
Copper <0.01 mg/L 
Iron 11.7 mg/L 
Lead <0.04 mg/L 
Magnesium 17.8 mg/L 
Manganese 0.43 mg/L 
Mercury <0.0002 mg/L 
Nickel <0.01 mg/L 
Potassium 5.95 mg/L 
Sodium 15.7 mg/L 

Kelly 
Pro j ec^Manager 

J-172 



NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

NET Midwest, Inc. 
Bartlett Olvlsion 
850 West Bartlett Road 
Bartlett. IL 60103 

Tel: (708) 289-3100 
Fax: (708) 289-5445 a 

ANALYTICAL REPORT 

Ms. Pixie Newman 
CH2M HILL 
310 West Wisconsin Ave 
Suite 700 P.O. Box 2090 
Milwaukee WI 53201 

10-02-90 

Sample No.: 

Sample Description: 

Date Taken: 09-11-90 1220 

117448 

MW-01-0^ 
CHI28770.AO.MN; DuPont East Chicago 

Date Received: 09-12-90 1030 

Zinc 3.59 mg/L 

o 

Kelly \j/>nes 
Project Manager 

J-174 



nrai NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

NET Midwest, Inc. 
Bartlett Division 
850 West Bartlett Road 
Bartlett, IL 60103 

Tel; (708) 289-3100 
Fax: (708) 289-5445 

ANALYTICAL REPORT 

Ms. Pixie Newman 
CH2M HILL 
310 West Wisconsin Ave 
Suite 700 P.O. Box 2090 
Milwaukee WI 53201 

10-02-90 

Sample No.: 117448 

Sample Description: MWOl-02 
DuPont 

Date Taken: 09-11-90 1220 Date Received: 09-12-90 1030 

VOLATILE TARGET COMPOUNDS 

Chlcromethane 
Vinyl chloride 
Bromomethane 
Chloroethane 
1,1-Dichloroethene 
Carbon disulfide 
Acetone 
Methylene chloride 
trans-1,2-Dichloroethene 
1.1-Dichloroethane 
Vinyl acetate 
2-Butanone 
cis-1,2-Dichloroethene 
Chloroform 
1.1.1-Trichloroethane 
1.2-Dichloroethane 
Benzene 
Carbon tetrachloride 
1,2-Dichloropropane 
Trichloroethene 
Bromodichloromethane 
2-Chloroethylvinyl ether 
trans-1,3-Dichloropropene 
4-Methyl-2-pentanone 
Toluene 
cis-1,3-Dichloropropene 
1.1.2-Trichloroethane 
Dibromochloromethane 
2-Hexanone 

<10. 
<10. 
<10. 
<10. 
<1.0 
4.3 
<10. 
<5.0 
<1.0 
<1.0 
<10. 
<10. 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<10. 
<1.0 
<1.0 
<1.0 
<1.0 
<10. 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

Neal E. Cle^horn 
Project Manager 

J-175 



NATIONAL 
ENVIRONMENTAL 

® TESTING, INC. 

NET Midwest, inc. 
Bartlett Division 
850 West Bartlett Road 
Bartlett. IL 60103 

Tel; (708) 289-3100 
Fax: (708) 289-5445 0 

ANALYTICAL REPORT 

Ms. Pixie Newman 
CH2M HILL 
310 West Wisconsin Ave 
Suite 700 P.O. Box 2090 
Milwaukee WI 53201 

Sample Description: MWOl-02 
DuPont 

Date Taken: 09-11-90 1220 

10-02-90 

Sample No.; 117448 

Date Received: 09-12-90 1030 

Tetrachloroethene 
Chlorobenzene 
Ethylbenzene 
meta & para-Xylene 
Bromoform 
Styrene 
ortho-Xylene 
1,1,2,2-Tetrachloroethane 
1.3-Dichlorobenzene 
1.4-Dichlorobenzene 
1,2-Dichlorobenzene 

<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

O 

Neal E. Cleghorn 
Project Manager 

J-: "6 



NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

NET Midwest, Inc. 
Bartlett Division 
850 West Bartlett Road 
Bartlett, IL 60103 

Tel; (708) 289-3100 
Fax: (708) 289-5445 

ANALYTICAL REPORT 

Ms. Pixie Newman 
CH2M HILL 
310 West Wisconsin Ave 
Suite 700 P.O. Box 2090 
Milwaukee WI 53201 

10-02-90 

Sample No.: 117448 

Sample Description: MWOl-02 
DuPont 

Date Taken; 09-11-90 1220 Date Received: 09-12-90 1030 

B/N TARGET COMPOUNDS 

Aniline 
Bis(2-chloroethyl)ether 
1.3-Dichlorobenzene 
1.4-Dichlorobenzene 
1,2-Dichlorobenzene 
Benzyl alcohol 
Hexachloroethane 
N-Nitrosodi-n-propylamine 
Bis(2chloroisopropyl)ether 
Nitrobenzene 
N-Nitrosodimethylamine 
Isophorone 
Bis(2-chloroethoxy)methane 
1,2,4-Trichlorobenzene 
Naphthalene 
4-Chloroaniline 
Hexachlorobutadiene 
2-Methylnaphthalene 
2-Chloronaphthalene 
3-Nitroaniline 
2-Nitroaniline 
4-Nitroaniline 
Acenaphthylene 
Dimethyl phthalate 
Acenaphthene 
Fluorene 
4-Chlorophenylphenyl ether 
Dibenzofuran 
Diethyl phthalate 

<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<50. ug/L 
<50. ug/L 
<50. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 

Neal E. Cleghorn 
Project Manager 

j-17: 



CSi. NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

NET Midwest, Inc. 
Bartlett Division 
850 West Bartlett Road 
Bartlett. IL 60103 

Tel: (708) 289-3100 
Fax: (708) 289-5445 o 

ANALYTICAL REPORT 

Ms. Pixie Newman 
CH2M HILL 
310 West Wisconsin Ave 
Suite 700 P.O. Box 2090 
Milwaukee WI 53201 

Sample Description: MWOl-02 
DuPont 

Date Taken: 09-11-90 1220 

10-02-90 

Sample No.: 117448 

Date Received: 09-12-90 1030 

N-Mitrosodiphenylamine 
Hexachlorocyclopentadiene 
2,6-Dinitrotoluene 
2,4-Dinitrotoluene 
4-Bromophenyl phenyl ether 
Hexachlorobenzene 
Phenanthrene 
Anthracene 
Di-n-butylphthalate 
Fluoranthene 
Pyrene 
Benz(a)anthracene 
Chrysene 
Benzidine 
3,3'-Dichlorobenz idine 
Butyl benzyl phthalate 
Bis(2-ethylhexyl)phthalate 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Benzo(a)pyrene 
Indeno(1,2,3-cd)pyrene 
Dibenzo(a,h)anthracene 
Benzo(ghi)perylene 
Di-n-octylphthalate 

<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<50. ug/L 
<20. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 

o 

Neal E. Cleghorn 
Project Manager 



a NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

NET Midwest. Inc. 
Bartlett Division 
850 West Bartlett Road 
Bartlett, IL 60103 

Tel: (708) 289-3100 
Fax: (708) 289-5445 

ANALYTICAL REPORT 

Ms. Pixie Newman 
CH2M HILL 
310 West Wisconsin Ave 
Suite 700 P.O. Box 2090 
Milwaukee WI 53201 

10-02-90 

Sample No.: 117448 

Sample Description: MWOl-02 
DuPont 

Date Taken: 09-11-90 1220 Date Received: 09-12-90 1030 

ACID TARGET COMPOUNDS 

# 

2-Chlorophenol <10. ug/L 
Phenol <10. ug/L 
2-MethyIphenol <10. ug/L 
4-MethyIphenol <10. ug/L 
Benzoic acid <50. ug/L 
2-Nitrophenol <50. ug/L 
2,4-DimethyIphenol <10. ug/L 
2,4-Dichlorophenol <10. ug/L 
4-Chloro-3-methyIpheno1 <10. ug/L 
2,4,6-Trichlorophenol <10. ug/L 
2,4,5-Trichlorophenol <50, ug/L 
2,4-Dinitrophenol <50. ug/L 
4-Nitrophenol <50. ug/L 
2-Methyl-4,6-dinitrophenol <50. ug/L 
Pentachlorophenol <50. ug/L 

E. Cl^horn 
Project Manager 

J-179 



NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

NET Midwest, Inc. 
Bartlett Division 
850 West Bartlett Road 
Bartlett. IL 60103 

Tel; (708) 289-3100 
Fax: (708) 289-5445 

ANALYTICAL REPORT 

Ms. Pixie Newman 
CH2M HILL 
310 West Wisconsin Ave 
Suite 700 P.O. Box 2090 
Milwaukee WI 53201 

10-10-90 

Sample No.: 

Page 1 

117692 

Sample Description: 

Date Taken: 09-12-90 1230 

MW02-02, Jrab 
CH128770.AO.MN; DuPont-East Chicago 

Date Received: 09-13-90 looo 

Alkalinity, Bicarb.(CaC03) 
Alkalinity, Carb. (CaC03) 
Alkalinity, Total (CaC03) 
Chloride 
COD 
Cyanide, Total 
Fluoride 
Nitrogen, Ammonia 
Nitrogen, Kjeldahl 
Phosphate, Total 
Solids, Dissolved 
Sulfate 
Aluminum 
Antimony 
Arsenic 
Barium 
Boron 
Cadmium 
Calcium 
Chromium, Hexavalent 
Chromium, Total 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Sodium 

260. mg/L 
<1. mg/L 
260. mg/L 
20. mg/L 
957. mg/L 
<0.002 mg/L 
10. mg/L 
3.31 mg/L 
3.71 mg/L 
1.50 mg/L 
2400. mg/L 
1900. mg/L 
<0.01 mg/L 
<0.04 mg/L 
0.09 mg/L 
0.07 mg/L 
0.26 mg/L 
<0.005 mg/L 
358. mg/L 
<0.01 mg/L 
0.008 mg/L 
<0.01 mg/L 
60.5 mg/L 
<0.04 mg/L 
129. mg/L 
0.35 mg/L 
<0.0002 mg/L 
<0.01 mg/L 
3.75 mg/L 
93.1 mg/L 

Proj6^3 Manager Q 
J-ISC 



NATIONAL 
ENVIRONMENTAL 

® TESTING, INC. 

NET Midwest, Inc. 
Bartlett Division 
850 West Bartlett Road 
Bartlett. IL 60103 

Tel: (708) 289-3100 
Fax: (708) 289-5445 

ANALYTICAL REPORT 

Ms. Pixie Newman 
CH2M HILL 
310 West Wisconsin Ave 
Suite 700 P.O. Box 2090 
Milwaukee WI 53201 

10-10-90 

Sample No.: 

Page 2 

Sample Description; 

Date Taken: 09-12-90 1230 

117692 

MW02-02; Grab 
CH128770.AO.MN; DuPont-East Chicago 

Date Received: 09-13-90 1000 

Zinc 0.040 mg/L 

# 

KellyV/ones 
Project Manager 

J-131 



NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

NET Midwest. Inc. 
Bartlett Division 
850 West Bartlett Road 
Bartlett. IL 60103 

Tel: (708) 289-3100 
Fax. (708) 289-5445 (» 

ANALYTICAL REPORT 

Ms. Pixie Newman 
CH2M HILL 
310 West Wisconsin Ave 
Suite 700 P.O. Box 2090 
Milwaukee WI 53201 

10-01-90 

Sample No.: 117692 

Sample Description: MW02-CL 
DuPont 

Date Taken: 09-12-90 1230 Date Received: 09-13-90 1000 

VOLATILE TARGET COMPOUNDS 

Chloromethane <10. 
Vinyl chloride <10. 
Bromomethane <10. 
Chioroethane <10. 
1,1-Dichloroethene <1.0 
Carbon disulfide 10.8 
Acetone <10. 
Methylene chloride <5.0 
trans-1,2-Dichloroethene <1.0 
1,1-Dichloroethane <1.0 
Vinyl acetate <10. 
2-Bu-canone <10. 
cis-1,2-Dichloroethene <1.0 
Chloroform <1.0 
1,1,1-Trichloroethane <1.0 
1,2-Dichloroethane <1.0 
Benzene <1.0 
Carbon tetrachloride <1.0 
1,2-Dichloropropane <1.0 
Trichloroethene <1.0 
Bromodichloromethane <1.0 
2-Chloroethylvinyl ether <1.0 
trans-1,3-Dichloropropene <1.0 
4-Methyl-2-pentanone <10. 
Toluene <1.0 
cis-1,3-Dichloropropene <1.0 
1,1,2-Trichloroethane <1.0 
Dibromochloromethane <1.0 
2-Hexanone <10. 

Neal E. Cleghorn 
Project Manager 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

a 
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# 

NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

NET Midwest, Inc. 
Bartiett Division 
850 West Bartiett Road 
Bartiett, IL 60103 

Tel: (708) 289-3100 
Fax: (708) 289-5445 

ANALYTICAL REPORT 

Ms. Pixie Newman 
CH2M HILL 
310 West Wisconsin Ave 
Suite 700 P.O. Box 2090 
Milwaukee WI 53201 

Sample Description: 

Date Taken: 09-12-90 1230 

MW02-02 
DuPont 

10-01-90 

Sample No.: 117692 

Date Received: 09-13-90 looo 

0 

Tetrachloroethene 
Chlorobenzene 
Ethylbenzene 
meta & para-Xylene 
Bromoform 
Styrene 
ortho-Xylene 
1,1,2,2-Tetrachloroethane 
1.3-Dichlorobenzene 
1.4-Dichlorobenzene 
1,2-Dichlorobenzene 

<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

Neal E. Cleghorn 
Project Manager 

J-183 



mi. NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

NET Midwest, Inc. 
Bartlett Division 
850 West Bartlett Road 
Bartlett. IL 60103 

Tel: (708) 289-3100 
Fax: (708) 289-5445 0 

ANALYTICAL REPORT 

Ms. Pixie Newman 
CH2M HILL 
310 West Wisconsin Ave 
Suite 700 P.O. Box 2090 
Milwaukee WI 53201 

10-01-90 

Sample No.; 117692 

Sample Description: MW02-02 
DuPont 

Date Taken: 09-12-90 1230 Date Received: 09-13-90 looo 

B/N TARGET COMPOUNDS 

Aniline 
Bis(2-chloroethyl)ether 
1.3-Dichlorobenzene 
1.4-Dichlorobenzene 
1,2-Dichlorobenzene 
Benzyl alcohol 
Hexachloroethane 
N-Nitrosodi-n-propylamine 
Bis(2chloroisopropyl)ether 
Nitrobenzene 
N-Nitrosodimethylamine 
Isophorone 
Bis(2-chloroethoxy)methane 
1,2,4-Trichlorobenzene 
Naphthalene 
4-Chloroaniline 
Hexachlorobutadiene 
2-Methy1naphtha1ene 
2-Chloronaphthalene 
3-Nitroaniline 
2-Nitroaniline 
4-Nitroaniline 
Acenaphthylene 
Dimethyl phthalate 
Acenaphthene 
Fluorene 
4-Chlorophenylphenyl ether 
Dibenzofuran 
Diethyl phthalate 

<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<50. ug/L 
<50. ug/L 
<50. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 

Neal E. Cleghorn 
Project Manager 

a 
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NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

NET Midwest, Inc. 
Bartlett Olvision 
850 West Bartlett Road 
Bartlett. IL 60103 

Tel: (708) 289-3100 
Fax: (708) 289-5445 

ANALYTICAL REPORT 

Ms. Pixie Newman 
CH2M HILL 
310 West Wisconsin Ave 
Suite 700 P.O. Box 2090 
Milwaukee WI 53201 

MW02-02 
DuPont 

Sample Description: 

Date Taken: 09-12-90 1230 

10-01-90 

Sample No.: 117692 

Date Received: 09-13-90 looo 

# 

N-Nitrosodiphenylamine 
Hexachlorocyclopentad iene 
2,6-Dinitrotoluene 
2,4-Dinitrotoluene 
4-Bromophenyl phenyl ether 
Hexachlorobenzene 
Phenanthrene 
Anthracene 
Di-n-butylphthalate 
Fluoranthene 
Pyrene 
Benz(a)anthracene 
Chrysene 
Benzidine 
3,3'-Dichlorobenzidine 
Butyl benzyl phthalate 
Bis(2-ethylhexyl)phthalate 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Benzo(a)pyrene 
Indeno(1,2,3-cd)pyrene 
Dibenzo(a,h)anthracene 
Benzo(ghi)perylene 
Di-n-octylphthalate 

<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L. 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<50. ug/L 
<20. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 

Neal E. Cleghorn 
Project Manager 

J-135 



NATIONAL 
ENVIRONMENTAL 

® TESTING, INC. 

NET Midwest, Inc. 
Bartlett Division 
850 West Bartlett Road 
Bartlett, IL 60103 

Tel: (708) 289-3100 
Fax; (708) 289-5445 

ANALYTICAL REPORT 

Ms. Pixie Newman 
CH2M HILL 
310 West Wisconsin Ave 
Suite 700 P.O. Box 2090 
Milwaukee WI 53201 

10-01-90 

Sample No.: 117692 

Sample Description: MW02-02 
DuPont 

Date Taken: 09-12-90 1230 Date Received: 09-13-90 loco 

ACID TARGET COMPOUNDS 

2-Chlorophenol <10. ug/L 
Phenol <10. ug/L 
2-Methylphenol <10. ug/L 
4-Methylphenol <10. ug/L 
Benzoic acid <50. ug/L 
2-Nitrophenol <50. ug/L 
2,4-Dimethylphenol <10. ug/L 
2,4-Dichlorophenol <10. ug/L 
4-Chloro-3-methylphenol <10. ug/L 
2,4,6-Trichlorophenol <10. ug/L 
2,4,5-Trichlorophenol <50. ug/L 
2,4-Dinitrophenol <50. ug/L 
4-Nitrophenol <50. ug/L 
2-Methyl-4,6-dinitrophenol <50. ug/L 
Pentachlorophenol <50. ug/L 

O 

Neal E. Cleghorn 
Project Manager 

J-:3c 



NATIONAL 
ENVIRONMENTAL 

® TESTING, INC. 

NET Midwest. Inc. 
Bartlett Division 
850 West Bartlett Road 
Bartlett, IL 60103 

Tel: (708) 289-3100 
Fax: (708) 289-5445 

ANALYTICAL REPORT 

Ms. Pixie Newman 
CH2M HILL 
310 West Wisconsin Ave 
Suite 700 P.O. Box 2090 
Milwaukee WI 53201 

10-10-90 

Sample No.: 117665 

Page 1 

Sample Description: 

Date Taken: 09-12-90 0837 

MW03-02;Grab 
CH128770.AO.MN; DuPont-East Chicago 

Date Received: 09-13-90 looo 

9 

Alkalinity, Bicarb .(CaC03) 268. 
Alkalinity, Garb. (CaC03) <1. 
Alkalinity, Total (CaC03) 268. 
Chloride 40. 
COD 30. 
Cyanide, Total <0.002 
Fluoride 2. 
Nitrogen, Ammonia 2.36 
Nitrogen, Kjeldahl 1.77 
Phosphate, Total 2.45 
Solids, Dissolved 1690. 
Sulfate 1500. 
Aluminum 0.03 
Antimony <0.04 
Arsenic 1.7 
Barium 0.15 
Boron 0.23 
Cadmium 0. 064 
Calcium 299. 
Chromium, Hexavalent <0.01 
Chromium, Total 0.007 
Copper <0.01 
Iron 13.6 
Lead <0.04 
Magnesium 71.5 
Manganese 1.33 
Mercury <0.0002 
Nickel 0. 01 
Potassium 6.26 
Sodium 61. 0 

mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 



NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

NET Midwest, inc. 
Bartlett Division 
850 West Bartlett Road 
Bartlett. IL 60103 

Tel: (708) 289-3100 
Fax: (708) 289-5445 

ANALYTICAL REPORT 

Ms. Pixie Newman 
CH2M HILL 
310 West Wisconsin Ave 
Suite 700 P.O. Box 2090 
Milwaukee WI 53201 

10-10-90 

Sample No.: 117665 

Page 2 

Sample Description: 

Date Taken: 09-12-90 0837 

MW03-02 
CH128770.AO.MN; DuPont-East Chicago 

Date Received: 09-13-90 lOOO 

Zinc 0.100 mg/L 

Kelly ̂ nes 
Project Manager o 

J- 188 



NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

NET Midwest, Inc. 
Bartlett Division 
850 West Bartlett Road 
Bartlett, IL 60103 

Tel: (708) 289-3100 
Fax: (708) 289-5445 

ANALYTICAL REPORT 

Ms. Pixie Newman 
CH2M HILL 
310 West Wisconsin Ave 
Suite 700 P.O. Box 2090 
Milwaukee WI 53201 

01-03-91 

Sample No.: 117665 

Sample Description: MW03-02 
DuPont 

Date Taken: 09-12-90 0837 Date Received: 09-13-90 1000 

VOLATILE TARGET COMPOUNDS 

Chioromethane <10. 
Vinyl chloride <10. 
Bromomethane <10. 
Chloroethane <10. 
1,1-Dichloroethene <1.0 
Carbon disulfide 20.9 
Acetone <10. 
Methylene chloride <5.0 
trans-1,2-Dichloroethene <1.0 
1,l-Dichloroethane <1.0 
Vinyl acetate <10. 
2-Butanone <10. 
cis-1,2-Dichloroethene <1.0 
Chloroform <1.0 
1,1,1-Trichloroethane <1.0 
1,2-Dichloroethane <1.0 
Benzene <1.0 
Carbon tetrachloride <1.0 
1,2-Dichloropropane <1.0 
Trichloroethene <1.0 
Bromodichloromethane <1.0 
2-Chloroethylvinyl ether <1.0 
trans-1,3-Dichloropropene <1.0 
4-Methyl-2-pentanone <10. 
Toluene <1.0 
cis-1,3-Dichloropropene <1.0 
1,1,2-Trichloroethane <1.0 
Dibromochloromethane <1.0 
2-Hexanone <10. 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

Neal E. Cleghorn 
Project Manager 

J-189 



NATIONAL 
ENVIRONMENTAL 

® TESTING, INC. 

NET Midwest, Inc. 
Bartlett Division 
850 West Bartlett Road 
Bartlett. IL 60103 

Tel: (708) 289-3100 
Fax: (708) 289-5445 0 

ANALYTICAL REPORT 

Ms. Pixie Newman 
CH2M HILL 
310 West Wisconsin Ave 
Suite 700 P.O. Box 2090 
Milwaukee WI 53201 

01-03-91 

Sample No.; 117665 

Sample Description: MW03-02 
DuPont 

Date Taken; 09-12-90 0837 Date Received: 09-13-90 looo 

Tetrachloroethene 
Chlorobenzene 
Ethylbenzene 
meta & para-Xylene 
Bromoform 
Styrene 
ortho-Xylene 
1,1,2,2-Tetrachloroethane 
1.3-Dichlorobenzene 
1.4-Dichlorobenzene 
1,2-Dichlorobenzene 

<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

Neal E. Cleghorn 
Project Manager 

j-:9c 
m 



NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

NET Midwest. Inc. 
Bartlett Division 
850 West Bartlett Road 
Bartlett, IL 60103 

Tel: (708) 289-3100 
Fax: (708) 289-5445 

ANALYTICAL REPORT 

Ms. Pixie Newman 
CH2M HILL 
310 West Wisconsin Ave 
Suite 700 P.O. Box 2090 
Milwaukee WI 53201 

01-03-91 

Sample No.: 117665 

Sample Description: MW03-02 
DuPont 

Date Taken: 09-12-90 0837 Date Received: 09-13-90 1000 

B/N TARGET COMPOUNDS 

Aniline 
Bis(2-chloroethyl)ether 
1.3-Dichlorobenzene 
1.4-Dichlorobenzene 
1,2-Dichlorobenzene 
Benzyl alcohol 
Hexachloroethane 
N-Nitrosodi-n-propylamine 
Bis(2chloroisopropy1)ether 
Nitrobenzene 
N-Nitrosodimethylamine 
Isophorone 
Bis(2-chloroethoxy)methane 
1,2,4-Trichlorobenzene 
Naphthalene 
4-Chloroaniline 
Hexachlorobutadiene 
2-Methylnaphthalene 
2-Chloronaphthalene 
3-Nitroaniline 
2-Nitroaniline 
4-Nitroaniline 
Acenaphthylene 
Dimethyl phthalate 
Acenaphthene 
Fluorene 
4-Chlorophenylphenyl ether 
Dibenzofuran 
Diethyl phthalate 

<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<50. ug/L 
<50. ug/L 
<50. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 

Neal E. Cleghorn 
Project Manager 

J-191 



ii. NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

NET Midwest, Inc. 
Bartlett Division 
850 West Bartlett Road 
Bartlett. IL 60103 

Tel: (708) 289-3100 
Fax: (708) 289-5445 

ANALYTICAL REPORT 

Ms. Pixie Newman 
CH2M HILL 
310 West Wisconsin Ave 
Suite 700 P.O. Box 2090 
Milwaukee WI 53201 

MW03-02 
DuPont 

Sample Description: 

Date Taken: 09-12-90 0837 

01-03-91 

Sample No.: 117665 

Date Received: 09-13-90 1000 

N-Nitrosodiphenylamine <10. 
Hexachlorocyclopentadiene <10. 
2,6-Dinitrotoluene <10. 
2,4-Dinitrotoluene <10. 
4-Bromophenyl phenyl ether <10. 
Hexachlorobenzene <10. 
Phenanthrene <10. 
Anthracene <10. 
Di-n-butyIphthalate <10. 
Fluoranthene <10. 
Pyrene <10. 
Benz(a)anthracene <10. 
Chrysene <10. 
Benzidine <50. 
3,3'-Dichlorobenzidine <20. 
Butyl benzyl phthalate <10. 
Bis(2-ethylhexyl)phthalate <10. 
Benzo(b)fluoranthene <10. 
Benzo(k)fluoranthene <10. 
Benzo(a)pyrene <10. 
Indeno(l,2,3-cd)pyrene <10. 
Dibenzo(a,h)anthracene <10. 
Benzo(ghi)perylene <10. 
Di-n-octylphthalate <10. 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

o 

Neal E. Cleghorn 
Project Manager 

J-192 



NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

NET Midwest, Inc. 
Bartlett Division 
850 West Bartlett Road 
Bartlett. IL 60103 

Tel: (708) 289-3100 
Fax: (708) 289-5445 

ANALYTICAL REPORT 

Ms. Pixie Newman 
CH2M HILL 
310 West Wisconsin Ave 
Suite 700 P.O. Box 2090 
Milwaukee WI 53201 

01-03-91 

Sample No.: 117665 

Sample Description: MW03-02 
DuPont 

Date Taken: 09-12-90 0837 Date Received: 09-13-90 lOOO 

ACID TARGET COMPOUNDS 

2-Chlorophenol 
Phenol 
2-MethyIphenol 
4-Methylphenol 
Benzoic acid 
2-Nitrophenol 
2,4-DimethyIphenol 
2,4-Dichlorophenol 
4-Chloro-3-methyIphenol 
2,4,6-Trichlorophenol 
2,4,5-Trichlorophenol 
2,4-Dinitrophenol 
4-Nitrophenol 
2-Methy1-4,6-dinitrophenol 
Pentachlorophenol 

<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<50. ug/L 
<50. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<50. ug/L 
<50. ug/L 
<50. ug/L 
<50. ug/L 
<50. ug/L 

Neal E. Cleghorn 
Project Manager 

J-193 



n Ir 

NATIONAL 
r ENVIRONMENTAL 

TESTING, INC. 

)RRECTED REPORT 
ANALYTICAL REPORT 

NET Midwest. Inc. 
Bartlett Division 
850 West Bartlett Road 
Batlett, IL 60103 

Tel: (708) 289-3100 
Fax: (708) 289-5445 0 

Ms. Pixie Newman 
CH2M HILL 
310 West Wisconsin Ave 
Suite 700 P.O. Box 2090 
Milwaukee WI 53201 

11-07-90 

Sample No.: 117666 

Sample Description: 

Date Taken: 09-12-90 0837 

FRMW03-027Grab 
CH128770.AO.raJ; DuPont-East Chicago 

Date Received: 09-13-90 looo 

Alkalinity, Bicarb.(CaC03) 300. mg/L 
Alkalinity, Garb. (CaC03) <1. mg/L 
Alkalinity, Total (CaC03) 300. mg/L 
Chloride 40. mg/L 
COD 27. mg/L 
Cyanide, Total <0.002 mg/L 
Fluoride 0.8 mg/L 
Nitrogen, Ammonia 2.31 mg/L 
Nitrogen, Kjeldahl 1.90 mg/L 
Phosphate, Tota1 2.52 mg/L 
Solids, Dissolved 1670. mg/L 
Sulfate 1400. mg/L 
Aluminum 0.03 mg/L 
Antimony <0.04 mg/L 
Arsenic 2.1 mg/L 
Barium 0.14 mg/L 
Boron 0.28 mg/L 
Cadmium 0.068 mg/L 
Calcium 287. mg/L 
Chromium, Hexavalent <0.01 mg/L 
Chromium, Total 0.007 mg/L 
Copper <0. 01 mg/L 
Iron 13 . 5 mg/L 
Lead <0. 04 mg/L 
Magnesium 67.0 mg/L 
Manganese 1.24 mg/L 
Mercury <0.0002 mg/L 
Nickel <0.01 mg/L 
Potassium 5.98 mg/L 
Sodium 57.2 mg/L 

Neal E. Cleghorn 
Project Manager 

J-19-4 
O 



# 

NATIONAL 
ENVIRONMENTAL 
TESTING. INC. 

NET Midwest, Inc. 
Bartlett Division 
850 West Bartlett Road 
Bartlett. IL 60103 

Tel: (708) 289-3100 
Fax: (708) 289-5445 

ANALYTICAL REPORT 

Ms. Pixie Newman 
CH2M HILL 
310 West Wisconsin Ave 
Suite 700 P.O. Box 2090 
Milwaukee WI 53201 

10-10-90 

Sample No.: 117666 

Page 9 

Sample Description: 

Date Taken: 09-12-90 0837 

FRMW03-02;Grab 
CH128770.AO.MN; DuPont-East Chicago 

Date Received: 09-13-90 looo 

Zinc 0.020 mg/L 

Kelly' Jones 
Project Manager 
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NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

NET Midwest, Inc. 
Bartlett Division 
850 West Bartlett Road 
Bartlett, IL 60103 

Tel: (708) 289-3100 
Fax: (708) 289-5445 

ANALYTICAL REPORT 

Ms. Pixie Newman 
CH2M HILL 
310 West Wisconsin Ave 
Suite 700 P.O. Box 2090 
Milwaukee Wl 53201 

01-03-91 

Sample No.: 117666 

Sample Description: FRMW03-C 
DuPont 

Date Taken: 09-12-90 0837 Date Received: 09-13-90 1000 

VOLATILE TARGET COMPOUNDS 

Chioromethane 
Vinyl chloride 
Bromomethane 
Chloroethane 
1,1-Dichloroethene 
Carbon disulfide 
Acetone 
Methylene chloride 
trans-1,2-Dichloroethene 
1.1-Dichloroethane 
Vinyl acetate 
2-Butanone 
cis-1,2-Dichloroethene 
Chloroform 
1.1.1-Trichloroethane 
1.2-Dichloroethane 
Benzene 
Carbon tetrachloride 
1,2-Dichloropropane 
Trichloroethene 
Bromodichloromethane 
2-Chloroethylvinyl ether 
trans-1,3-Dichloropropene 
4-Methyl-2-pentanone 
Toluene 
cis-1,3-Dichloropropene 
1.1.2-Trichloroethane 
Dibromochloromethane 
2-Hexanone 

<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<1.0 ug/L 
14.4 ug/L 
<10. ug/L 
<5.0 ug/L 
<1.0 ug/L 
<1.0 ug/L 
<10. ug/L 
<10. ug/L 
<1.0 ug/L 
<1.0 ug/L 
<1.0 ug/L 
<1.0 ug/L 
<1.0 ug/L 
<1.0 ug/L 
<1.0 ug/L 
<1.0 ug/L 
<1.0 ug/L 
<1.0 ug/L 
<1.0 ug/L 
<10. ug/L 
<1.0 ug/L 
<1.0 ug/L 
<1.0 ug/L 
<1.0 ug/L 
<10. ug/L 

Neal E. Cleghorn 
Project Manager 

Q 

a 
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NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

NET Midwest, Inc. 
Bartlett Division 
850 West Bartlett Road 
Bartlett. IL 60103 

Tel: (708) 289-3100 
Fax: (708) 289-5445 

ANALYTICAL REPORT 

Ms. Pixie Newman 
CH2M HILL 
310 West Wisconsin Ave 
Suite 700 P.O. Box 2090 
Milwaukee WI 53201 

Sample Description: FRMW03-02 
DuPont 

Date Taken: 09-12-90 0837 

Jl-03-91 

Sample No.: 117666 

Date Received: 09-13-90 looo 

Tetrachloroethene 
Chlorobenzene 
Ethylbenzene 
meta & para-Xylene 
Bromoform 
Styrene 
ortho-Xylene 
1,1,2,2-Tetrachloroethane 
1.3-Dichlorobenzene 
1.4-Dichlorobenzene 
1,2-Dichlorobenzene 

7.2 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

Neal E. Clegnorn 
Project Manager 

J-197 



iNEfl 
NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

NET Midwest. Inc. 
Bartlett Division 
850 West Bartlett Road 
Bartlett. IL 60103 

Tel; (708) 289-3100 
Fax: (708) 289-5445 a 

ANALYTICAL REPORT 

Ms. Pixie Newman 
CH2M HILL 
310 West Wisconsin Ave 
Suite 700 P.O. Box 2090 
Milwaukee WI 53201 

Sample Description: FRMW03-02 
DuPont 

Date Taken: 09-12-90 0837 

B/N TARGET COMPOUNDS 

Aniline 
Bis(2-chloroethyl)ether 
1.3-Dichlorobenzene 
1.4-Dichlorobenzene 
1,2-Dichlorobenzene 
Benzyl alcohol 
Hexachloroethane 
N-Nitrosodi-n-propylamine 
Bis(2chloroisopropyl)ether 
Nitrobenzene 
N-Nitrosodimethylamine 
Isophorone 
Bis(2-chloroethoxy)methane 
1,2,4-Trichlorobenzene 
Naphthalene 
4-Chloroaniline 
Hexachlorobutadiene 
2-MethyInaphthalene 
2-Chloronaphthalene 
3-Nitroaniline 
2-Nitroaniline 
4-Nitroaniline 
Acenaphthy1ene 
Dimethyl phthalate 
Acenaphthene 
Fluorene 
4-Chlorophenylphenyl ether 
Dibenzofuran 
Diethyl phthalate 

01-03-91 

Sample No.: 117666 

Date Received: 09-13-90 looo 

<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<50. ug/L 
<50. ug/L 
<50. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 

Neal E. Cleghorn 
Project Manager 

a 



NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

NET Midwest, Inc. 
Bartlett Division 
850 West Bartlett Road 
Bartlett, IL 60103 

Tel: (708) 289-3100 
Fax: (708) 289-5445 

ANALYTICAL REPORT 

Ms. Pixie Newman 
CH2M HILL 
310 West Wisconsin Ave 
Suite 700 P.O. Box 2090 
Milwaukee WI 53201 

Sample Description: FRMW03-02 
DuPont 

Date Taken: 09-12-90 0837 

01-03-91 

Sample No.; 117666 

Date Received; 09-13-90 1000 

N-Nitrosodiphenylamine 
Hexachlorocyclopentadiene 
2,6-Dinitrotoluene 
2,4-Dinitrotoluene 
4-Bromophenyl phenyl ether 
Hexachlorobenzene 
Phenanthrene 
Anthracene 
Di-n-butyIphtha1ate 
Fluoranthene 
Pyrene 
Benz(a)anthracene 
Chrysene 
Benzidine 
3,3'-Dichlorobenzidine 
Butyl benzyl phthalate 
Bis(2-ethylhexyl)phthalate 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Benzo(a)pyrene 
Indeno(l,2,3-cd)pyrene 
Dibenzo(a,h)anthracene 
Benzo(ghi)perylene 
Di-n-octylphthalate 

<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<50. ug/L 
<20. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 

Neal E. Cleghorn 
Project Manager 

J-199 



NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

NET Midwest. Inc. 
Bartlett Division 
850 West Bartlett Road 
Bartlett. IL 60103 

Tel; (708) 289-3100 
Fax: (708) 289-5445 

ANALYTICAL REPORT 

Ms. Pixie Newman 
CH2M HILL 
310 West Wisconsin Ave 
Suite 700 P.O. Box 2090 
Milwaukee WI 53201 

01-03-91 

Sample No.: 117666 

Sample Description: FRMW03-02 
DuPont 

Date Taken: 09-12-90 0837 

ACID TARGET COMPOUNDS 

2-Chlorophenol <10. 
Phenol <10. 
2-Methylphenol <10. 
4-Methylphenol <10. 
Benzoic acid <50. 
2-Nitrophenol <50. 
2,4-Dimethylphenol <10. 
2,4-Dichlorophenol <10. 
4-Chloro-3-methylphenol <10. 
2,4,6-Trichlorophenol <10. 
2,4,5-Trichlorophenol <50. 
2,4-Dinitrophenol <50. 
4-Nitrophenol <50. 
2-Methyl-4,6-dinitrophenol <50. 
Pentachlorophenol <50. 

Date Received: 09-13-90 1000 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

O 

Neal E. Cleghorn 
Project Manager 



NATIONAL 
ENVIRONMENTAL 

^ TESTING, INC. 

NET Midwest, Inc. 
Bartlett Division 
850 West Bartlett Road 
Bartlett. IL 60103 

Tel: (708) 289-3100 
Fax: (708) 289-5445 

ANALYTICAL REPORT 

Ms. Pixie Newman 
CH2M HILL 
310 West Wisconsin Ave 
Suite 700 P.O. Box 2090 
Milwaukee WI 53201 

10-10-90 

Sample No.: 

Page 1 

117395 

Sample Description: 

Date Taken: 09-11-90 1655 

MW04-02 
CHI28770.PO.MN; DuPont East Chicago 

Date Received: 09-12-90 1030 

Alkalinity, Bicarb.(CaC03) 230. mg/L 
Alkalinity, Garb. (CaC03) <1. mg/L 
Alkalinity, Total (CaC03) 230. mg/L 
Chloride 50. mg/L 
COD 37. mg/L 
Cyanide, Total <0.002 mg/L 
Fluoride 1.8 mg/L 
Nitrogen, Ammonia 19.5 mg/L 
Nitrogen, Kjeldahl 21.6 mg/L 
Phosphate, Total 0.76 mg/L 
Solids, Dissolved 2980. mg/L 
Sulfate 2500. mg/L 
Aluminum <0.01 mg/L 
Antimony <0.04 mg/L 
Arsenic 0.012 mg/L 
Barium <0.01 mg/L 
Boron 0.42 mg/L 
Cadmium <0.005 mg/L 
Calcium 570. mg/L 
Chromium, Hexavalent <0.01 mg/L 
Chromium, Total 0.013 mg/L 
Copper <0.01 mg/L 
Iron 51.0 mg/L 
Lead <0.04 mg/L 
Magnesium 99.5 mg/L 
Manganese 1. 00 mg/L 
Mercury <0.0002 mg/L 
Nickel 0. 02 mg/L 
Potassium 16. 5 mg/L 
Sodium 75.2 mg/L 

KellyVJTones 
Project Manager 

J-201 



NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

NET Midwest. Inc. 
Bartlett Division 
850 West Bartlett Road 
Bartlstt. IL 60103 

Tel: (708) 289-3100 
Fax: (708) 289-5445 

ANALYTICAL REPORT 

Ms. Pixie Newman 
CH2M HILL 
310 West Wisconsin Ave 
Suite 700 P.O. Box 2090 
Milwaukee WI 53201 

10-10-90 

Sample No.: 

Page 2 

Sample Description: 

117395 

MW04-02 
CHI28770.PO.MN; DuPont East Chicago 

Date Taken: 09-11-90 1655 Date Received: 09-12-90 1030 

Zinc 1.14 mg/L 

O 

Kelly/ 
Pro j e\ 

as 
Manager 

J-202 



# 

NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

NET Midwest. Inc. 
Bartlett Division 
850 West Bartlett Road 
Bartlett. IL 60103 

Tel: (708) 289-3100 
Fax: (708) 289-5445 

ANALYTICAL REPORT 

Ms. Pixie Newman 
CH2M HILL 
310 West Wisconsin Ave 
Suite 700 P.O. Box 2090 
Milwaukee WI 53201 

10-22-90 

Sample No.: 117395 

Sample Description: MW04-02 
DuPont 

Date Taken: 09-11-90 1655 Date Received: 09-12-90 looo 

VOLATILE TARGET COMPOUNDS 

Chioromethane 
Vinyl chloride 
Bromomethane 
Chioroethane 
1,1-Dichloroethene 
Carbon disulfide 
Acetone 
Methylene chloride 
trans-1,2-Dichloroethene 
1.1-Dichloroethane 
Vinyl acetate 
2-Butanonc 
cis-1,2-Dichloroethene 
Chloroform 
1.1.1-Trichloroethane 
1.2-Dichloroethane 
Benzene 
Carbon tetrachloride 
1,2-Dichloropropane 
Trichloroethene 
Bromodichloromethane 
2-Chloroethylvinyl ether 
trans-1,3-Dichloropropene 
4-Methyl-2-pentanone 
Toluene 
cis-1,3-Dichloropropene 
1.1.2-Trichloroethane 
Dibromochloromethane 
2-Hexanone 

<10. 
<10. 
<10. 
<10. 
<1.0 
75.4 
<10. 
<5.0 
<1.0 
<1.0 
<10. 
<10. 
<1.0 
1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<10. 
<1.0 
<1.0 
<1.0 
<1.0 
<10. 

Neal E. Cleghorn 
Project Manager 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
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NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

NET Midwest, Inc. 
Bartlett Division 
850 West Bartlett Road 
Bartlett. IL 60103 

Tel: (708) 289-3100 
Fax; (708) 289-5445 

ANALYTICAL REPORT 

Ms. Pixie Newman 
CH2M HILL 
310 West Wisconsin Ave 
Suite 700 P.O. Box 2090 
Milwaukee WI 53201 

10-22-90 

Sample No.: 117395 

Sample Description: MW04-02 
DuPont 

Date Taken: 09-11-90 1655 Date Received: 09-12-90 looo 

Tetrachloroethene 
Chlorobenzene 
Ethylbenzene 
meta & para-Xylene 
Bromoform 
Styrene 
ortho-Xylene 
1,1,2,2-Tetrachloroethane 
1.3-Dichlorobenzene 
1.4-Dichlorobenzene 
1,2-Dichlorobenzene 

<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

o 

Neal E. Cleghorn 
Project Manager 
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NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

NET Midwest, Inc. 
Bartlett Division 
850 West Bartlett Road 
Bartlett, IL 60103 

Tel: (708) 289-3100 
Fax: (708) 289-5445 

ANALYTICAL REPORT 

# 

Ms. Pixie Newman 
CH2M HILL 
310 West Wisconsin Ave 
Suite 700 P.O. Box 2090 
Milwaukee WI 53201 

10-22-90 

Sample No.: 117395 

Sample Description: MW04-02 
DuPont 

Date Taken: 09-11-90 1655 Date Received: 09-12-90 looo 

B/N TARGET COMPOUNDS 

Aniline 
Bis(2-chloroethyl)ether 
1.3-Dichlorobenzene 
1.4-Dichlorobenzene 
1,2-Dichlorobenzene 
Benzyl alcohol 
Hexachloroethane 
N-Nitrosodi-n-propylamine 
Bis(2chloroisopropyl)ether 
Nitrobenzene 
N-Nitrosodimethylamine 
Isophorone 
Bis(2-chloroethoxy)methane 
1,2,4-Trichlorobenzene 
Naphthalene 
4-Chloroaniline 
Hexachlorobutadiene 
2-Methylnaphthalene 
2-Chloronaphthalene 
3-Nitroaniline 
2-Nitroaniline 
4-Nitroaniline 
Acenaphthylene 
Dimethyl phthalate 
Acenaphthene 
Fluorene 
4-Chlorophenylphenyl ether 
Dibenzofuran 
Diethyl phthalate 

<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<50. ug/L 
<50. ug/L 
<50. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 

Neal E. Cleghorn 
Project Manager 
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NATIONAL 
. ENVIRONMENTAL 
® TESTING, INC. 

NET Midwest. Inc. 
Bartlett Division 
850 West Bartlett Road 
Bartlett. IL 60103 

Tel: (708) 289-3100 
Fax: (708) 289-5445 3 

ANALYTICAL REPORT 

Ms. Pixie Newman 
CH2M HILL 
310 West Wisconsin Ave 
Suite 700 P.O. Box 2090 
Milwaukee WI 53201 

Sample Description: 

Date Taken: 09-11-90 1655 

MW04-02 
DuPont 

10-22-90 

Sample No.: 117395 

Date Received: 09-12-90 1000 

N-Nitrosodiphenylamine 
Hexachlorocyclopentadiene 
2,6-Dinitrotoluene 
2,4-Dinitrotoluene 
4-Bromophenyl phenyl ether 
Hexachlorobenzene 
Phenanthrene 
Anthracene 
Di-n-butylphthalate 
Fluoranthene 
Pyrene 
Benz(a)anthracene 
Chrysene 
Benzidine 
3,3'-Dichlorobenzidine 
Butyl benzyl phthalate 
Bis(2-ethylhexyl)phthalate 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Benzo(a)pyrene 
Indeno(1,2,3-cd)pyrene 
Dibenzo(a,h)anthracene 
Benzo(ghi)perylene 
Di-n-octylphthalate 

<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<50. ug/L 
<20. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 

Q 

Neal E. Cleghorn 
Project Manager 

j-:c6 
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# 

NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

NET Midwest, Inc. 
Bartlett Division 
850 West Bartlett Road 
Bartlett, IL 60103 

Tel: (708) 289-3100 
Fax: (708) 289-5445 

ANALYTICAL REPORT 

Ms. Pixie Newman 
CH2M HILL 
310 West Wisconsin Ave 
Suite 700 P.O. Box 2090 
Milwaukee WI 53201 

10-22-90 

Sample No.: 117395 

Sample Description: MW04-02 
DuPont 

Date Taken: 09-11-90 1655 Date Received: 09-12-90 looo 

ACID TARGET COMPOUNDS 

2-Chlorophenol 
Phenol 
2-MethyIphenol 
4-MethyIphenol 
Benzoic acid 
2-Nitrophenol 
2,4-DimethyIphenol 
2,4-Dichlorophenol 
4-Chloro-3-methyIphenol 
2,4,6-Trichlorophenol 
2,4,5-Trichlorophenol 
2,4-Dinitrophenol 
4-Nitrophenol 
2-Methyl-4,6-dinitrophenol 
Pentachlorophenol 

<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<50. ug/L 
<50. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<50. ug/L 
<50. ug/L 
<50. ug/L 
<50. ug/L 
<50. ug/L 

Neal E. Cleghorn 
Project Manager 

J-207 



NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

NET Midwest, Inc. 
Barttett Division 
850 West Bartlett Road 
Bartlett, IL 60103 

Tel; (708) 289-3100 
Fax: (708) 289-5445 o 

ANALYTICAL REPORT 

Ms. Pixie Newman 
CH2M HILL 
310 West Wisconsin Ave 
Suite 700 P.O. Box 2090 
Milwaukee Wl 53201 

10-22-90 

Sample No.: 117396 

Sample Description: MW04-02MS 
DuPont 

Date Taken: 09-11-90 1655 Date Received: 09-12-90 1000 

VOLATILE TARGET COMPOUNDS 

Chloromethane <10. 
Vinyl chloride <10. 
Bromomethane <10. 
Chloroethane <10. 
1,1-Dichloroethene <1.0 
Carbon disulfide 72.2 
Acetone <10. 
Methylene chloride <5.0 
trans-1,2-Dichloroethene <1.0 
1,1-Dichloroethane <1.0 
Vinyl acetate <10. 
2-Butanone <10. 
cis-1,2-Dichloroethene <1.0 
Chloroform 1.1 
1,1,1-Trichloroethane <1.0 
1,2-Dichloroethane <1.0 
Benzene <1.0 
Carbon tetrachloride <1.0 
1,2-Dichloropropane <1.0 
Trichloroethene <1.0 
Bromodichloromethane <1.0 
2-Chloroethylvinyl ether <1.0 
trans-1,3-Dichloropropene <1.0 
4-Methyl-2-pentanone <10. 
Toluene <1.0 
cis-1,3-Dichloropropene <1.0 
1,1,2-Trichloroethane <1.0 
Dibromochloromethane <1.0 
2-Hexanone <10. 

r 
Neal E. Cleghorn 
Project Manager 

J-2C8 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

O 



NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

NET Midwest, Inc. 
Bartiett Division 
850 West Bartiett Road 
Bartiett, IL 60103 

Tel: (708) 289-3100 
Fax: (708) 289-5445 

ANALYTICAL REPORT 

Ms. Pixie Newman 
CH2M HILL 
310 West Wisconsin Ave 
Suite 700 P.O. Box 2090 
Milwaukee WX 53201 

10-22-90 

Sample No.; 117396 

Sample Description: MW04-02MS 
DuPont 

Date Taken: 09-11-90 1655 Date Received: 09-12-90 looo 

Tetrachloroethene 
Chlorobenzene 
Ethylbenzene 
meta & para-Xylene 
Bromofozm 
Styrene 
ortho-Xylene 
1,1,2,2-Tetrachloroethane 
1.3-Dichlorobenzene 
1.4-Dichlorobenzene 
1,2-Dichlorobenzene 

<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

Neal E. Cleghorn 
Project Manager 

J-209 



IS 
NET Midwest. Inc. 

NATIONAI I NAM IWINAM- 850 West Bartlett Road 
ENVIRONMENTAL Batlctt. IL 60103 

TESTING, INC. : (708) 289-3100 
Fax: (708) 289-5445 

ANALYTICAL REPORT 

Ms. Pixie Newman 10-22-90 
CH2M HILL 
310 West Wisconsin Ave Sample No.: 117397 
Suite 700 P.O. Box 2090 
Milwaukee WI 53201 

Sample Description: MW04-02MSD 
DuPont 

Date Taken: 09-11-90 1655 Date Received: 09-12-90 lOOO 

VOLATILE TARGET COMPOUNDS 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

o 

Chloromethane <10. 
Vinyl chloride <10. 
Bromomethane <10. 
Chloroethane <10. 
1,1-Dichloroethene <1.0 
Carbon disulfide 89.6 
Acetone <10. 
Methylene chloride <5.0 
trans-1,2-Dichloroethene <1.0 
1,1-Dichloroethane <1.0 
Vinyl acetate <10. 
2-Butanone <10. 
cis-1,2-Dichloroethene <1.0 
Chloroform 1.0 
1,1,1-Trichloroethane <1.0 
1,2-Dichloroethane <1.0 
Benzene <1.0 
Carbon tetrachloride <1.0 
1,2-Dichloropropane <1.0 
Trichloroethene <1.0 
Bromodichloromethane <1.0 
2-Chloroethylvinyl ether <1.0 
trans-1,3-Dichloropropene <1.0 
4-Methyl-2-pentanone <10. 
Toluene <1.0 
cis-1,3-Dichloropropene <1.0 
1,1,2-Trichloroethane <1.0 
Dibromochloromethane <1.0 
2-Hexanone <10. 

Neal ; 
Project Manager 

J-210 



l?T5B NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

NET Midwest, Inc. 
Bartiett Division 
850 West Bartiett Road 
Bartiett. IL 60103 

Tel: (708) 289-3100 
Fax: (708) 289-5445 

ANALYTICAL REPORT 

Ms. Pixie Newman 
CH2M HILL 
310 West Wisconsin Ave 
Suite 700 P.O. Box 2090 
Milwaukee WI 53201 

Description: 

Date Taken: 09-11-90 1655 

MW04-02MSD 
DuPont 

10-22-90 

Sample No.; 117397 

Date Received: 09-12-90 looo 

0 

Tetrachloroethene 
Chlorobenzene 
Ethylbenzene 
meta & para-Xylene 
Bromoform 
Styrene 
ortho-Xylene 
1,1,2,2-Tetrachloroethane 
1.3-Dichlorobenzene 
1.4-Dichlorobenzene 
1,2-Dichlorobenzene 

<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

Neal E. Cleghorn 
Project Manager 

J-2 11 



NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

NET Midwest. Inc. 
Bartlett Division 
850 West Bartlett Road 
Bartlett. IL 60103 

Tel: (708) 289-3100 
Fax: (708) 289-5445 0 

ANALYTICAL REPORT 

Ms. Pixie Newman 
CH2M HILL 
310 West Wisconsin Ave 
Suite 700 P.O. Box 2090 
Milwaukee WI 53201 

10-02-90 

Sample No.: 117444 

Sample L.3s>cription: 

Date Taken: 09-11-90 1547 

MW05-02 
CHI28770.AO.MN; DuPont East Chicago 

Date Received: 09-12-90 1030 

Alkalinity, Bicarb.(CaC03) 760. mg/L 
Alkalinity, Garb. (CaC03) <1. mg/L 
Alkalinity, Total (CaC03) 760. mg/L 
Chloride 470. mg/L 
COD 105. mg/L 
Cyanide, Total <0.002 mg/L 
Fluoride 12. mg/L 
Nitrogen, Ammonia 21.2 mg/L 
Nitrogen, Kjeldahl 25.0 mg/L 
Phosphate, Total 0.80 mg/L 
Solids, Dissolved 9310. mg/L 
Sulfate 7030. mg/L 
Aluminum 0.10 mg/L 
Antimony <0.04 mg/L 
Arsenic 0.32 mg/L 
Barium 0.04 mg/L 
Boron 1.24 mg/L 
Cadmium <0.005 mg/L 
Calcium 678. mg/L 
Chromium, Hexavalent <0.01 mg/L 
Chromium, Total <0.005 mg/L 
Copper <0.01 mg/L 
Iron 132. mg/L 
Lead <0.04 mg/L 
Magnesium 1080. mg/L 
Manganese 2.35 mg/L 
Mercury <0.0002 mg/L 
Nickel 0.02 mg/L 
Potassium 22.5 mg/L 
Sodium 244. mg/L 

ixiSiSL*. lJ9<7>tiu4 
Kelly Jd6 
Project I Manager 

J-2 12 
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NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

NET Midwest, Inc. 
Bartlett Division 
850 West Bartlett Road 
Bartlett. IL 60103 

Tel: (708) 289-3100 
Fax: (708) 289-5445 

ANALYTICAL REPORT 

Ms. Pixie Newman 
CH2M HILL 
310 West Wisconsin Ave 
Suite 700 P.O. Box 2090 
Milwaukee WI 53201 

10-02-90 

Sample No.: 117444 

Sample Description: 

Date Taken: 09-11-90 1547 

MW05-02 
CHI28770.AO.MN; DuPont East Chicago 

Date Received: 09-12-90 1030 

Zinc 11.4 mg/L 

i\i0j^(ryVbA 
KelliLJb'ones 
Project Manager 

J-213 



fysi NATIONAL 
ENVIRONMENTAL 

^ TESTING, INC. 

NET Midwest. Inc. 
Bartlett Division 
850 West Bartlett Road 
Bartlett, IL 60103 

Tel: (708) 289-3100 
Fax: (706) 289-5445 o 

ANALYTICAL REPORT 

Ms. Pixie Newman 
CH2M HILL 
310 West Wisconsin Ave 
Suite 700 P.O. Box 2090 
Milwaukee WI 53201 

10-02-90 

Sample No.: 117444 

Sample Description: MW05-02 
DuPont 

Date Taken: 09-11-90 1547 Date Received: 09-12-90 1030 

VOLATILE TARGET COMPOUNDS 

Chloromethane <10. 
Vinyl chloride <10. 
Bromomethane <10. 
Chloroethane <10. 
1,1-Dichloroethene <1.0 
Carbon disulfide 21.4 
Acetone <10. 
Methylene chloride <5.0 
trans-1,2-Dichloroethene <1.0 
1,1-Dichloroethane 2.4 
Vinyl acetate <10. 
2-Butanone <10. 
cis-1,2-Dichloroethene <1.0 
Chloroform <1.0 
1,1,1-Trichloroethane <1.0 
1,2-Dichloroethane 44.7 
Benzene <1.0 
Carbon tetrachloride <1.0 
1,2-Dichloropropane <1.0 
Trichloroethene <1.0 
Bromodichloromethane <1.0 
2-Chloroethylvinyl ether <1.0 
trans-1,3-Dichloropropene <1.0 
4-Methyl-2-pentanone <10. 
Toluene <1.0 
cis-1,3-Dichloropropene <1.0 
1,1,2-Trichloroethane <1.0 
Dibromochloromethane <1.0 
2-Hexanone <10. 

Neal E. Cleghorn 
Project Manager 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

O 
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NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

NET Midwest, Inc. 
Bartlett Division 
850 West Bartlett Road 
Bartlett, IL 60103 

Tel: (708) 289-3100 
Fax: (708) 289-5445 

ANALYTICAL REPORT 

Ms. Pixie Newman 
CH2N HILL 
310 West Wisconsin Ave 
Suite 700 P.O. Box 2090 
Milwaukee WI 53201 

10-02-90 

Sample No.; 117444 

Sample Description: MW05-02 
DuPont 

Date Taken: 09-11-90 1547 Date Received: 09-12-90 1030 

Tetrachloroethene 
Chlorobenzene 
Ethylbenzene 
meta & para-Xylene 
Bromoform 
Styrene 
ortho-Xylene 
1,1,2,2-Tetrachloroethane 
1.3-Dichlorobenzene 
1.4-Dichlorobenzene 
1,2-Dichlorobenzene 

<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

Neal E. Cleghorn 
Project Manager 

J-215 



NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

NET Midwest, Inc. 
Bartlett Division 
850 West Bartlett Road 
Bartlett. IL 60103 

Tel: (708) 289-3100 
Fax: (708) 289-5445 0 

ANALYTICAL REPORT 

Ms. Pixie Newnan 
CH2M HILL 
310 West Wisconsin Ave 
Suite 700 P.O. Box 2090 
Milwaukee WI 53201 

S2unple Description: MW05-02 
DuPont 

Date Taken: 09-11-90 1547 

B/N TARGET COMPOUNDS 

Aniline 
Bis(2-chloroethyl)ether 
1.3-Dichlorobenzene 
1.4-Dichlorobenzene 
1,2-Dichlorobenzene 
Benzyl alcohol 
Hexachloroethane 
N-Nitrosodi-n-propylamine 
Bis(2chloroisopropyl)ether 
Nitrobenzene 
N-Nitrosodinethylamine 
Isophorone 
Bis(2-chloroethoxy)methane 
1,2,4-Trichlorobenzene 
Naphthalene 
4-Chloroaniline 
Hexachlorobutadiene 
2-Methylnaphtha1ene 
2-Chloronaphthalene 
3-Nitroaniline 
2-Nitroaniline 
4-Nitroaniline 
Acenaphthy1ene 
Dimethyl phthalate 
Acenaphthene 
Fluorene 
4-Chlorophenylphenyl ether 
Dibenzofuran 
Diethyl phthalate 

10-02-90 

Sample No.: 117444 

Date Received: 09-12-90 1030 

<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<50. ug/L 
<50. ug/L 
<50. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 

Neal E. Cleghorn 
Project Manager 

J-216 



NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

ANALYTICAL REPORT 

NET Midwest, Inc. 
Bartlett Division 
850 West Bartlett Road 
Bartlett. IL 60103 

Tel: (708) 289-3100 
Fax: (708) 289-5445 

Ms. Pixie Newman 
CH2M HILL 
310 West Wisconsin Ave 
Suite 700 P.O. Box 2090 
Milwa.:::3e WI 53201 

Sample Description: MW05-02 
DuPont 

Date Taken: 09-11-90 1547 

10-02-90 

Sample No.; 117444 

Date Received; 09-12-90 1030 

N-Nitrosodiphenylamine 
Hexachlorocyclopentadiene 
2,6-Dinitrotoluene 
2,4-Dinitrotoluene 
4-Bromophenyl phenyl ether 
Hexachlorobenzene 
Phenanthrene 
Anthracene 
Di-n-butylphthalate 
Fluoranthene 
Pyrene 
Benz(a)anthracene 
Chrysene 
Benzidine 
3,3'-Dichlorobenz idine 
Butyl benzyl phthalate 
Bis(2-ethylhexyl)phthalate 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Benzo(a)pyrene 
Indeno(1,2,3-cd)pyrene 
Dibenzo(a,h)anthracene 
Benzo(ghi)perylene 
Di-n-octylphthalate 

<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<50. ug/L 
<20. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 

Neal E. Cleghorn 
Project Manager 

J-2 17 



NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

NET Midwest. Inc. 
Bartlett Division 
850 West Bartlett Road 
Bartlett. IL 60103 

Tel: (708) 289-3100 
Fax: (708) 289-5445 

ANALYTICAL REPORT 

Ms. Pixie Newman 
CH2M HILL 
310 West Wisconsin Ave 
Suite 700 P.O. Box 2090 
Milwaukee WI 53201 

10-02-90 

Sample No.: 117444 

Sample Description: MW05-02 
DuPont 

Date Taken: 09-11-90 1547 Date Received: 09-12-90 1030 

ACID TARGET COMPOUNDS 

2-Chlorophenol <10. ug/L 
Phenol <10. ug/L 
2-Methylphenol <10. ug/L 
4-Methylphenol <10. ug/L 
Benzoic acid <50. ug/L 
2-Nitrophenol <50. ug/L 
2,4-Dimethylphenol <10. ug/L 
2,4-Dichlorophenol <10. ug/L 
4-Chloro-3-methylphenol <10. ug/L 
2,4,6-Trichlorophenol <10. ug/L 
2,4,5-Trichlorophenol <50. ug/L 
2,4-Dinitrophenol <50. ug/L 
4-Nitrophenol <50,. ug/L 
2-Methyl-4,6-dinitrophenol <50. ug/L 
Pentachloropheno1 <50. ug/L 

O 

Neal E. Cleghorn 
Project Manager 

J-218 



NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

NET Midwest, Inc. 
Bartlett Division 
850 West Bartlett Road 
Bartlett. IL 60103 

Tel: (708) 289-3100 
Fax: (708) 289-5445 

ANALYTICAL REPORT 

Ms. Pixie Newman 
CH2M HILL 
310 West Wisconsin Ave 
Suite 700 P.O. Box 2090 
Milwaukee WI 53201 

10-10-90 

Sample No.; 117667 

Page 15 

Sample Description: 

Date Taken: 09-12-90 0830 

MW06-02;Grab 
CH128770.AO.MN; DuPont-East Chicago 

Date Received: 09-13-90 looo 

Alkalinity, Bicarb.(CaC03) 1170. mg/L 
Alkalinity, Garb. (CaC03) <1. mg/L 
Alkalinity, Total (CaC03) 1170. mg/L 
Chloride 18,000. mg/L 
COD 509. mg/L 
Cyanide, Total <0.002 mg/L 
Fluoride 2. mg/L 
Nitrogen, Ammonia 5.51 mg/L 
Nitrogen, Kjeldahl 6.16 mg/L 
Phosphate, Total 0.05 mg/L 
Solids, Dissolved 28,700. mg/L 
Sulfate 180. mg/L 
Aluminum 0.39 mg/L 
Antimony 0.08 mg/L 
Arsenic 0.030 mg/L 
Barium 2.15 mg/L 
Boron 10.9 mg/L 
Cadmium <0.005 mg/L 
Calcium 7560. mg/L 
Chromium, Hexavalent <0.01 mg/L 
Chromium, Total <0.005 mg/L 
Copper <0.01 mg/L 
Iron 619. mg/L 
Lead <0.04 mg/L 
Magnesium 498. mg/L 
Manganese 6.14 mg/L 
Mercury <0.0002 mg/L 
Nickel <0.01 mg/L 
Potassium 45.4 mg/L 
Sodium 730. mg/L 

'oyOU 
Jones 

Project Manager 
J-219 



NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

NET Midwest, Inc. 
Bartlett Division 
850 West Bartlett Road 
Bartlett. IL 60103 

Tel; (708) 289-3100 
Fax: (708) 289-5445 

ANALYTICAL REPORT 

Ms. Pixie Newman 
CH2M HILL 
310 West Wisconsin Ave 
Suite 700 P.O. Box 2090 
Milwaukee WI 53201 

10-10-90 

Sample No.: 117667 

Page 16 

Sample Description: 

Date Taken: 09-12-90 0830 

MW06-02;Grab 
CH128770.AO.MN; DuPont-East Chicago 

Date Received: 09-13-90 looo 

Zinc 0.070 mg/L 

Kelli(^c^es 
ProjeTC Manager 
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NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

NET Midwest, Inc. 
Bartlett Division 
850 West Bartlett Road 
Bartlett, IL 60103 

Tel: (708) 289-3100 
Fax: (708) 289-5445 

ANALYTICAL REPORT 

Ms. Pixie Newman 
CH2M HILL 
310 West Wisconsin Ave 
Suite 700 P.O. Box 2090 
Milwaukee WI 53201 

01-03-91 

Sample No.: 117667 

Sample Description: MW06-02 
DuPont 

Date Taken: 09-12-90 0830 Date Received: 09-13-90 1000 

VOLATILE TARGET COMPOUNDS 

Chloromethane 
Vinyl chloride 
Bromomethane 
Chloroethane 
1,1-Dichloroethene 
Carbon disulfide 
Acetone 
Methylene chloride 
trans-1,2-Dichloroethene 
1.1-Dichloroethane 
Vinyl acetate 
2-Butanone 
cis-1,2-Dichloroethene 
Chloroform 
1.1.1-Trichloroethane 
1.2-Dichloroethane 
Benzene 
Carbon tetrachloride 
1,2-Dichloropropane 
Trichloroethene 
Bromodichloromethane 
2-Chloroethylvinyl ether 
trans-1,3-Dichloropropene 
4-Methyl-2-pentanone 
Toluene 
cis-1,3-Dichloropropene 
1.1.2-Trichloroethane 
Dibromochloromethane 
2-Hexanone 

<10. 
<10. 
<10. 
<10. 
<1.0 
39.7 
<10. 
<5.0 
<1.0 
<1.0 
<10. 
<10. 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<10. 
<1.0 
<1.0 
<1.0 
<1.0 
<10. 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

Neal E. Cleghorn 
Project Manager 
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NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

NET Miriwest, Inc. 
Bartlett Division 
850 West Bartlett Road 
Bartlett. IL 60103 

Tel: (708) 289-3100 
Fax; (708) 289-5445 (i 

ANALYTICAL REPORT 

Ms. Pixie Newman 
CH2M HILL 
310 West Wisconsin Ave 
Suite 700 P.O. Box 2090 
Milwaukee WI 53201 

Sample Description: 

Date Taken: 09-12-90 0830 

01-03-91 

Sample No.: 117667 

MW06-02 
DuPont 

Date Received: 09-13-90 looo 

Tetrachloroethene 
Chlorobenzene 
Ethylbenzene 
meta & para-Xylene 
Bromoform 
Styrene 
ortho-Xylene 
1,1,2,2-Tetrachloroethane 
1.3-Dichlorobenzene 
1.4-Dichlorobenzene 
1,2-Dichlorobenzene 

<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

O 

Neal E. Cleghorn 
Project Manager 
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# 

NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

NET Midwest, Inc. 
Bartlett Division 
850 West Bartlett Road 
Bartlett. IL 60103 

Tel: (708) 289-3100 
Fax: (708) 289-5445 

ANALYTICAL REPORT 

Ms. Pixie Newman 
CH2M HILL 
310 West Wisconsin Ave 
Suite 700 P.O. Box 2090 
Milwaukee WI 53201 

01-03-91 

Sample No.: 117667 

Sample Description: MW06-02 
DuPont 

Date Taken: 09-12-90 0830 Date Received: 09-13-90 looo 

B/N TARGET COMPOUNDS 

Aniline 
Bis(2-chloroethyl)ether 
1.3-Dichlorobenzene 
1.4-Dichlorobenzene 
1,2-Dichlorobenzene 
Benzyl alcohol 
Hexachloroethane 
N-Nitrosodi-n-propylamine 
Bis(2chloroisopropyl)ether 
Nitrobenzene 
N-Nitrosod imethy1amine 
Isophorone 
Bis(2-chloroethoxy)methane 
1,2,4-Trichlorobenzene 
Naphthalene 
4-Chloroaniline 
Hexachlorobutadiene 
2-Methylnaphtha1ene 
2-Chloronaphthalene 
3-Nitroaniline 
2-Nitroaniline 
4-Nitroaniline 
Acenaphthylene 
Dimethyl phthalate 
Acenaphthene 
Fluorene 
4-Chlorophenylphenyl ether 
Dibenzofuran 
Diethyl phthalate 

<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<50. ug/L 
<50. ug/L 
<50. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 

Neal E. Cleghorn 
Project Manager 
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NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

NET Midwest, Inc. 
Bartlett Division 
850 West Bartlett Road 
Bartlett. IL 60103 

Tel: (708) 289-3100 
Fax: (708) 289-5445 

ANALYTICAL REPORT 

Ms. Pixie Newman 
CH2M HILL 
310 West Wisconsin Ave 
Suite 700 P.O. Box 2090 
Milwaukee WI 53201 

Sample Description: 

Date Taken: 09-12-90 0830 

MW06-02 
DuPont 

01-03-91 

Sample No.: 117667 

Date Received: 09-13-90 looo 

N-Nitrosodiphenylamine 
Hexachlorocyclopentadiene 
2,6-Dinitrotoluene 
2,4-Dinitrotoluene 
4-Bromophenyl phenyl ether 
Hexachlorobenzene 
Phenanthrene 
Anthracene 
Di-n-butylphthalate 
Fluoranthene 
Pyrene 
Benz(a)anthracene 
Chrysene 
Benzidine 
3,3'-Dichlorobenz idine 
Butyl benzyl phthalate 
Bis(2-ethylhexyl)phthalate 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Benzo(a)pyrene 
Indeno(1,2,3-cd)pyrene 
Dibenzo(a,h)anthracene 
Benzo(ghi)perylene 
Di-n-octylphthalate 

<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<50. ug/L 
<20. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 

3 

Neal E. Cleghorn 
Project Manager 
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NET Midwest, Inc. 
NATION Al Bartlett Division 
INZ-VI IWINAM- ggQ Bartlett Road 

ENVIRONMENTAL B^rtiett, IL eoioa 

TESTING, INC. lei iTos) 289-3100 
Fax: (708) 289-5445 

ANALYTICAL REPORT 

Ms. Pixie Newman 01-03-91 
CH2M HILL 
310 West Wisconsin Ave Sample No.; 117667 
Suite 700 P.O. Box 2090 
Milwaukee WI 53201 

Sample Description: MW06-02 
DuPont 

Date Taken: 09-12-90 0830 Date Received: 09-13-90 looo 

ACID TARGET COMPOUNDS 

2-Chlorophenol <10. ug/L 
Phenol <10. ug/L 
2-MethyIphenol <10. ug/L 
4-Methylphenol <10. ug/L 
Benzoic acid <50. ug/L 
2-Nitrophenol <50. ug/L 
2,4-DimethyIphenol <10. ug/L 
2,4-Dichlorophenol <10. ug/L 
4-Chioro-3-methy1pheno1 <10. ug/L 
2,4,6-Trichlorophenol <10. ug/L 
2,4,5-Trichlorophenol <50. ug/L 
2,4-Dinitrophenol <50. ug/L 
4-Nitrophenol <50. ug/L 
2-Methy1-4,6-dinitrophenol <50. ug/L 
Pentachlorophenol <50. ug/L 

Neal E. Cleghorn 
Project Manager 
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NATIONAL 
ENVIRONMENTAL 
TESTING. INC. 

NET Midwest. Inc. 
Bartlett Division 
850 West Bartlett Road 
Bartlett. IL 60103 

Tel: (708) 289-3100 
Fax: (708) 289-5445 o 

ANALYTICAL REPORT 

Ms. Pixie Newman 
CH2M HILL 
310 West Wisconsin Ave 
Suite 700 P.O. Box 2090 
Milwaukee WI 53201 

10-02-90 

Sample No.: 117445 

Sample Description: 

Date Taken: 09-11-90 1607 

MW07-02 
CHI28770.AO.MN; DuPont East Chicago 

Date Received: 09-12-90 1030 

Alkalinity, Bicarb.(CaC03) 230. mg/L 
Alkalinity, Garb. (CaC03) <1. mg/L 
Alkalinity, Total (CaC03) 230. mg/L 
Chloride 150. mg/L 
COD 98. mg/L 
Cyanide, Total <0.002 mg/L 
Fluoride 4. mg/L 
Nitrogen, Ammonia 0.89 mg/L 
Nitrogen, Kjeldahl 0.95 mg/L 
Phosphate, Total 1.92 mg/L 
Solids, Dissolved 987. mg/L 
Sulfate 400. mg/L 
Aluminum <0.01 mg/L 
Antimony <0.04 mg/L 
Arsenic 0.002 mg/L 
Barium 0.04 mg/L 
Boron 0.37 mg/L 
Cadmium <0.005 mg/L 
Calcium 218. rog/L 
Chromium, Hexavalent <0.01 mg/L 
Chromium, Total 0.013 mg/L 
Copper 0.01 mg/L 
Iron 15.9 mg/L 
Lead 0.05 mg/L 
Magnesium 32. 1 mg/L 
Manganese 0.51 mg/L 
Mercury <0.0002 mg/L 
Nickel 0.07 mg/L 
Potassium 3.49 mg/L 
Sodium 51. 2 

Kelly 
ProjectM Manager 

mg/L 

o 

J-226 



0 
NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

NET Midwest, Inc. 
Bartlett Division 
850 West Bartlett Road 
Bartlett, IL 60103 

Tel: (708) 289-3100 
Fax: (708) 289-5445 

ANALYTICAL REPORT 

Ms. Pixie Newman 
CH2M HILL 
310 West Wisconsin Ave 
Suite 700 P.O. Box 2090 
Milwaukee WI 53201 

10-02-90 

Sample No.: 117445 

Sample Description: 

Date Taken: 09-11-90 1607 

MW07-02 
CHI28770.AO.MN; DuPont East Chicago 

Date Received: 09-12-90 1030 

Zinc 0.034 mg/L 

# 

Celly Jc 
Project nager 
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NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

NET Midwest. Inc. 
Bartlett Division 
850 West Bartlett Road 
Bartlett. IL 60103 

Tel; (708) 289-3100 
Fax: (708) 289-5445 0 

ANALYTICAL REPORT 

Ms. Pixie Newman 
CH2M HILL 
310 West Wisconsin Ave 
Suite 700 P.O. Box 2090 
Milwaukee WI 53201 

10-02-90 

Sample No.: 117445 

Sample DesTiption: MW07-02 
DuPont 

Date Taken: 09-11-90 1607 Date Received: 

VOLATILE TARGET COMPOUNDS 

Chloromethane 
Vinyl chloride 
Bromomethane 
Chioroethane 
1,1-Dichloroethene 
Carbon disulfide 
Acetone 
Methylene chloride 
trans-1,2-Dichloroethene 
1.1-Dichloroethane 
Vinyl acetate 
2-Butanone 
cis-1,2-Dichloroethene 
Chloroform 
1.1.1-Trichloroethane 
1.2-Dichloroethane 
Benzene 
Carbon tetrachloride 
1,2-Dichloropropane 
Trichloroethene 
Bromodichloromethane 
2-Chloroethylvinyl ether 
trans-1,3-Dichloropropene 
4-Methyl-2-pentanone 
Toluene 
cis-1,3-Dichloropropene 
1.1.2-Trichloroethane 
Dibromochloromethane 
2-Hexanone 

09-12-90 1030 

<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<1.0 ug/L 
28.8 ug/L 
<10. ug/L 
<5.0 ug/L 
<1.0 ug/L 
<1.0 ug/L 
<10. ug/L 
<10. ug/L 
<1.0 ug/L 
<1.0 ug/L 
<1.0 ug/L 
<1.0 ug/L 
<1.0 ug/L 
<1.0 ug/L 
<1.0 ug/L 
<1.0 ug/L 
<1.0 ug/L 
<1.0 ug/L 
<1.0 ug/L 
<10. ug/L 
<1.0 ug/L 
<1.0 ug/L 
<1.0 ug/L 
<1.0 ug/L 
<10. ug/L 

Neal E. Cleghorn 
Project Manager 

J-228 
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NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

NET Midwest, Inc. 
Bartlett Division 
850 West Bartlett Road 
Bartlett, IL 60103 

Tel; (708) 289-3100 
Fax: (708) 289-5445 

ANALYTICAL REPORT 

Ms. Pixie Newman 
CH2M HILL 
310 West Wisconsin Ave 
Suite 700 P.O. Box 2090 
Milwaukee WI 53201 

10-02-90 

Sample No.: 117445 

Sample Description: 

Date Taken: 09-11-90 1607 

MW07-02 
DuPont 

Date Received: 09-12-90 1030 

Tetrachloroethene <1.0 
Chlorobenzene <1.0 
Ethylbenzene <1.0 
meta & para-Xylene <1.0 
Bromoform <1.0 
Styrene <1.0 
ortho-Xylene <1.0 
1,1,2,2-Tetrachloroethane <1.0 
1,3-Dichlorobenzene <1.0 
1,4-Dichlorobenzene <1.0 
1,2-Dichlorobenzene <1.0 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

Neal E. Cleghorn 
Project Manager 
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NATIONAL 
I? ENVIRONMENTAL 

TESTING, INC. 

NET Midwest, Inc. 
Bartlett Division 
850 West Bartlett Road 
Bartlett. IL 60103 

Tel: (708) 289-3100 
Fax: (708) 289-5445 

ANALYTICAL REPORT 

Ms. Pixie Newman 
CH2M HILL 
310 West Wisconsin Ave 
Suite 700 P.O. Box 2090 
Milwaukee WI 53201 

10-02-90 

Sample No.: 117445 

Sample Description: MW07-02 
DuPont 

Date Taken: 09-11-90 1607 Date Received: 09-12-90 1030 

B/N TARGET COMPOUNDS 

Aniline 
Bis(2-chloroethyl)ether 
1.3-Dichlorobenzene 
1.4-Dichlorobenzene 
1,2-Dichlorobenzene 
Benzyl alcohol 
Hexachloroethane 
N-Nitrosodi-n-propylamine 
Bis(2chloroisopropy1)ether 
Nitrobenzene 
N-Nitrosodimethylamine 
Isophorone 
Bis(2-chloroethoxy)methane 
1,2,4-Trichlorobenzene 
Naphthalene 
4-Chloroaniline 
Hexachlorobutadiene 
2-MethyInaphthalene 
2-Chloronaphthalene 
3-Nitroaniline 
2-Nitroaniline 
4-Nitroaniline 
Acenaphthylene 
Dimethyl phthalate 
Acenaphthene 
Fluorene 
4-Chlorophenylphenyl ether 
Dibenzofuran 
Diethyl phthalate 

<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<50. ug/L 
<50. ug/L 
<50. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 

Neal E. Cl^horn 
Project Manager 

J-230 
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NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

NET Midwest, Inc. 
Bartlett Division 
850 West Bartlett Road 
Bartlett. IL 60103 

Tel: (708) 289-3100 
Fax: (708) 289-5445 

ANALYTICAL REPORT 

Ms. Pixie Newman 
CH2M HILL 
310 West Wisconsin Ave 
Suite 700 P.O. Box 2090 
Milwaukee WI 53201 

Sample Description: MW07-02 
DuPont 

Date Taken: 09-11-90 1607 

10-02-90 

Sample No.: 117445 

Date Received: 09-12-90 1030 

N-Nitrosodiphenylamine <10. ug/L 
Hexachlorocyc1opentadiene <10. ug/L 
2,6-Dinitrotoluene <10. ug/L 
2,4-Dinitrotoluene <10. ug/L 
4-Bromophenyl phenyl ether <10. ug/L 
Hexachlorobenzene <10. ug/L 
Phenanthrene <10. ug/L 
Anthracene <10. ug/L 
Di-n-butylphthalate <10. ug/L 
Fluoranthene <10. ug/L 
Pyrene <10. ug/L 
Benz(a)anthracene <10. ug/L 
Chrysene <10. ug/L 
Benzidine <50. ug/L 
3,3'-Dichlorobenzidine <20. ug/L 
Butyl benzyl phthalate <10. ug/L 
Bis(2-ethylhexyl)phthalate <10. ug/L 
Benzo(b)fluoranthene <10. ug/L 
Benzo(k)fluoranthene <10. ug/L 
Benzo(a)pyrene <10. ug/L 
Indeno(1,2,3-cd)pyrene <10. ug/L 
Dibenzo(a,h)anthracene <10. ug/L 
Benzo(ghi)perylene <10. ug/L 
Di-n-octylphthalate <10. ug/L 

Neal E. Cleghorn 
Project Manager 

J-23 1 



NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

NET Midwest. Inc. 
Bartlett Division 
850 West Bartlett Road 
Bartlett. IL 60103 

Tel; (708) 289-3100 
Fax: (708) 289-5445 o 

ANALYTICAL REPORT 

Ms. Pixie Newman 
CH2M HILL 
310 West Wisconsin Ave 
Suite 700 P.O. Box 2090 
Milwaukee WI 53201 

10-02-90 

Sample No.: 117445 

Sample Description: MW07-02 
DuPont 

Date Taken: 09-11-90 1607 Date Received: 09-12-90 1030 

ACID TARGET COMPOUNDS 

2-Chlorophenol <10. ug/L 
Phenol <10. ug/L 
2-MethyIphenol <10. ug/L 
4-Methylphenol <10. ug/L 
Benzoic acid <50. ug/L 
2-Nitrophenol <50. ug/L 
2,4-Dimethylphenol <10. ug/L 
2,4-Dichlorophenol <10. ug/L 
4-Chloro-3-methylphenol <10. ug/L 
2,4,6-Trichlorophenol <10. ug/L 
2,4,5-Trichlorophenol <50. ug/L 
2,4-Dinitrophenol <50. ug/L 
4-Nitrophenol <50. ug/L 
2-Methyl-4,6-dinitrophenol <50. ug/L 
Pentachlorophenol <50. ug/L 

O 

Neal E. Cleghorn 
Project Manager 
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NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

NET Midwest, Inc. 
Bartlett Division 
850 West Bartlett Road 
Bartlett. IL 60103 

Tel: (708) 289-3100 
Fax: (708) 289-5445 

ANALYTICAL REPORT 

Ms. Pixie Newman 
CH2M HILL 
310 West Wisconsin Ave 
Suite 700 P.O. Box 2090 
Milwau'--a WI 53201 

10-02-90 

Sample No.: 

Sample Description: 

Date Taken: y9-ll-90 1443 

117449 

MW-08-02 
CHI28770.AO.MN; DuPont East Chicago 

Date Received: 09-12-90 1030 

Alkalinity, Bicarb.(CaC03) 300. mg/L 
Alkalinity, Garb. (CaC03) <1. mg/L 
Alkalinity, Total (CaC03) 300. mg/L 
Chloride 210. mg/L 
COD 41. mg/L 
Cyanide, Total <0.002 mg/L 
Fluoride 9. mg/L 
Nitrogen, Ammonia 0.99 mg/L 
Nitrogen, Kjeldahl 1.11 mg/L 
Phosphate, Total 5.13 mg/L 
Solids, Dissolved 2190. mg/L 
Sulfate 1300. mg/L 
Aluminum 0.11 mg/L 
Antimony <0.04 mg/L 
Arsenic 0.009 mg/L 
Barium 0.08 mg/L 
Boron 0.58 mg/L 
Cadmium <0.005 mg/L 
Calcium 486. mg/L 
Chromium, Hexavalent <0.01 mg/L 
Chromium, Total <0.005 mg/L 
Copper <0.01 mg/L 
Iron 54.9 mg/L 
Lead 0.08 mg/L 
Magnesium 42.8 mg/L 
Manganese 1.42 mg/L 
Mercury <0.0002 mg/L 
Nickel <0.01 mg/L 
Potassium 6.05 mg/L 
Sodium 88.6 mg/L 

KellyVjones 
Project Manager 
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NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

NET Midwest. Inc. 
Bartlett Division 
850 West Bartlett Road 
Bartlett. IL 60103 

Tel: (708) 289-3100 
Fax: (708) 289-5445 

ANALYTICAL REPORT 

Ms. Pixie Newman 
CH2M HILL 
310 West Wisconsin Ave 
Suite 700 P.O. Box 2090 
Milwaukee WI 53201 

10-02-90 

Sample No.: 117449 

Sample Description: 

Date Taken: y9-ll-90 1443 

MW-08-02 
CHI28770.AO.MN; DuPont East Chicago 

Date Received: 09-12-90 1030 

Zinc 0.018 mg/L 

Q 

KelS^ Jones 
Project Manager 
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NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

NET Midwest, Inc. 
Bartlett Division 
850 West Bartlett Road 
Bartlett, IL 60103 

Tel: (708) 289-3100 
Fax: (708) 289-5445 

ANALYTICAL REPORT 

Ms. Pixie Newman 
CH2N HILL 
310 West Wisconsin Ave 
Suite 700 P.O. Box 2090 
Milwaukee WI 53201 

10-02-90 

Sample No.: 117449 

Sample Description: MW08-02 
DuPont 

Date Taken: 09-11-90 1443 Date Received: 09-12-90 1030 

VOLATILE TARGET COMPOUNDS 

Chloromethane 
Vinyl chloride 
Bromomethane 
Chloroethane 
1,1-Dichloroethene 
Carbon disulfide 
Acetone 
Methylene chloride 
trans-1,2-Dichloroethene 
1.1-Dichloroethane 
Vinyl acetate 
2-Butanone 
cis-1,2-Dichloroethene 
Chloroform 
1.1.1-Trichloroethane 
1.2-Dichloroethane 
Benzene 
Carbon tetrachloride 
1,2-Dichloropropane 
Trichloroethene 
Bromodichloromethane 
2-Chloroethylvinyl ether 
trans-1,3-Dichloropropene 
4-Methyl-2-pentanone 
Toluene 
cis-1,3-Dichloropropene 
1.1.2-Trichloroethane 
Dibromochloromethane 
2-Hexanone 

<10. 
<10. 
<10. 
<10. 
<1.0 
95.8 
<10. 
<5.0 
<1.0 
<1.0 
<10. 
<10. 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<10. 
<1.0 
<1.0 
<1.0 
<1.0 
<10. 

Neal E. Cleghorn 
Project Manager 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
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NATIONAL 
ENVIRONMENTAL 
TESTING. INC. 

NET Midwest, Inc. 
Bartlett Division 
850 West Bartlett Road 
Bartlett. IL 60103 

Tel; (708) 289-3100 
Fax: (708) 289-5445 

ANALYTICAL REPORT 

Ms. Pixie Newman 
CH2M HILL 
310 West Wisconsin Ave 
Suite 700 P.O. Box 2090 
Milwaukee WI 53201 

10-02-90 

Sample No.: 117449 

S2UBple Description: MW08-02 
DuPont 

Date Taken: 09-11-90 1443 Date Received: 09-12-90 1030 

Tetrachloroethene 
Chlorobenzene 
Ethylbenzene 
meta & para-Xylene 
Bromoform 
Styrene 
ortho-Xylene 
1,1,2,2-Tetrachloroethane 
1.3-Dichlorobenzene 
1.4-Dichlorobenzene 
1,2-Dichlorobenzene 

<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

3 

Neal E. Cleghorn 
Project Manager 

J-2 36 



# 

NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

NET Midwest, Inc. 
Bartiett Division 
850 West Bartiett Road 
Bartiett, IL 60103 

Tel: (708) 289-3100 
Fax: (708) 289-5445 

ANALYTICAL REPORT 

Ms. Pixie Newman 
CH2M HILL 
310 West Wisconsin Ave 
Suite 700 P.O. Box 2090 
Milwaukee WI 53201 

Sample Description: MW08-02 
DuPont 

Date Taken: 09-11-90 1443 

B/N TARGET COMPOUNDS 

Aniline 
Bis(2-chloroethy1)ether 
1.3-Dichlorobenzene 
1.4-Dichlorobenzene 
1,2-Dichlorobenzene 
Benzyl alcohol 
Hexachloroethane 
N-Nitrosodi-n-propylamine 
Bis(2chloroisopropyl)ether 
Nitrobenzene 
N-Nitrosodimethylamine 
Isophorone 
Bis(2-chloroethoxy)methane 
1,2,4-Trichlorobenzene 
Naphthalene 
4-Chloroaniline 
Hexachlorobutadiene 
2-Methylnaphthalene 
2-Chloronaphthalene 
3-Nitroaniline 
2-Nitroaniline 
4-Nitroaniline 
Acenaphthy1ene 
Dimethyl phthalate 
Acenaphthene 
Fluorene 
4-Chlorophenylphenyl ether 
Dibenzofuran 
Diethyl phthalate 

10-02-90 

Sample No.: 117449 

Date Received: 09-12-90 1030 

<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<50. ug/L 
<50. ug/L 
<50. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 

Neal E. Clegnorn 
Project Manager 

J-237 



NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

NET Midwest. Inc. 
Bartlett Division 
850 West Bartlett Road 
Bartlett. IL 60103 

Tel: (708) 289-3100 
Fax: (708) 289-5445 0 

ANALYTICAL REPORT 

Ms. Pixie Newman 
CH2M HILL 
310 West Wisconsin Ave 
Suite 700 P.O. Box 2090 
Milwaukee WI 53201 

Sample Description: MW08-02 
DuPont 

Date Taken: 09-11-90 1443 

10-02-90 

Sample No.: 117449 

Date Received: 09-12-90 1030 

N-Nitrosodiphenylamine 
Hexachlorocyclopentadiene 
2,6-Dinitrotoluene 
2,4-Dinitrotoluene 
4-Bromophenyl phenyl ether 
Hexachlorobenzene 
Phenanthrene 
Anthracene 
Di-n-butylphthalate 
Fluoranthene 
Pyrene 
Benz(a)anthracene 
Chrysene 
Benzidine 
3,3'-Dichlorobenzidine 
Butyl benzyl phthalate 
Bis(2-ethylhexyl)phthalate 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Benzo(a)pyrene 
Indeno(1,2,3-cd)pyrene 
Dibenzo(a,h)anthracene 
Benzo(ghi)perylene 
Di-n-octylphthalate 

<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<50. ug/L 
<20. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 

o 

Neal E. Cleghorn 
Project Manager 



NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

NET Midwest. Inc. 
Bartlett Division 
850 West Bartlett Road 
Bartiett, IL 60103 

Tel: (708) 289-3100 
Fax: (708) 289-5445 

ANALYTICAL REPORT 

Ms. Pixie Newman 
CH2M HILL 
310 West Wisconsin Ave 
Suite 700 P.O. Box 2090 
Milwaukee WI 53201 

10-02-90 

Sample No.: 117449 

Sample Description: MW08-02 
DuPont 

Date Taken: 09-11-90 1443 

ACID TARGET COMPOUNDS 

2-Chlorophenol <10. 
Phenol <10. 
2-Methylphenol <10. 
4-Methylphenol <10. 
Benzoic acid <50. 
2-Nitrophenol <50. 
2,4-Dimethylphenol <10. 
2,4-Dichlorophenol <10. 
4-Chloro-3-methylphenol <10. 
2,4,6-Trichlorophenol <10. 
2,4,5-Trichlorophenol <50. 
2,4-Dinitrophenol <50. 
4-Nitrophenol <50. 
2-Methyl-4,6-dinitrophenol <50. 
Pentachlorophenol <50. 

Date Received: 09-12-90 1030 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

Neal E. Cleghorn 
Project Manager 

J-239 



NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

NET Midwest. Inc. 
Bartlett Division 
850 West Bartlett Road 
Bartlett. IL 60103 

Tel: (708) 289-3100 
Fax; (708) 289-5445 

ANALYTICAL REPORT 

Ms. Pixie Newman 
CH2M HILL 
310 West Wisconsin Ave 
Suite 700 P.O. Box 2090 
Milwaukee WI 53201 

10-10-90 

Sample No.: 

Page 8 

Sample Description: 

Date Taken: 09-11-90 1728 

117398 

MW09-02 
CHI28770.PO.MN; DuPont East Chicago 

Date Received: 09-12-90 1030 

Alkalinity, Bicarb.(CaC03) 370. mg/L 
Alkalinity, Garb. (CaC03) <1. mg/L 
Alkalinity, Total (CaC03) 370. mg/L 
Chloride 1030. mg/L 
COD 95. mg/L 
Cyanide, Total <0.002 mg/L 
Fluoride 9. mg/L 
Nitrogen, Ammonia 55.4 mg/L 
Nitrogen, Kjeldahl 62.7 mg/L 
Phosphate, Total 5.45 mg/L 
Solids, Dissolved 6410. mg/L 
Sulfate 4200. mg/L 
Aluminum 0.05 mg/L 
Antimony <0.04 mg/L 
Arsenic 0.03 mg/L 
Barium <0.01 mg/L 
Boron 3.22 mg/L 
Cadmium <0.005 mg/L 
Calcium 619. mg/L 
Chromium, Hexavalent <0.01 mg/L 
Chromium, Total 0.012 mg/L 
Copper <0.01 mg/L 
Iron 158. mg/L 
Lead 0.06 mg/L 
Magnesium 324. mg/L 
Manganese 6.55 mg/L 
Mercury <0.0002 mg/L 
Nickel 0.07 mg/L 
Potassium 36.5 mg/L 
Sodium 640. mg/L 

Kelx^ Jones 
Project Manager 

o 

J-240 



NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

NET Midwest. Inc. 
Bartlett Division 
850 West Bartlett Road 
Bartlett, IL 60103 

Tel: (708) 289-3100 
Fax; (708) 289-5445 

ANALYTICAL REPORT 

Ms. Pixie Newman 
CH2M HILL 
310 West Wisconsin Ave 
Suite 700 P.O. Box 2090 
Milwaukee WI 53201 

10-10-90 

Sample No.: 117398 

Page 9 

Sample Description: 

Date Taken; 09-11-90 1728 

MW09-02 
CHI28770.PO.MN; DuPont East Chicago 

Date Received: 09-12-90 1030 

Zinc 27.8 mg/L 

m 

Kelly iJOnes 
Proj^t Manager 

J-241 



NE^ 
NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

NET Midwest. Inc. 
Bartlett Division 
850 West Bartlett Road 
Bartlett. IL 60103 

Tel: (708) 289-3100 
Fax: (708) 289-5445 a 

ANALYTICAL REPORT 

Ms. Pixie Ne%nnan 
CH2M HILL 
310 West Wisconsin Ave 
Suite 700 P.O. Box 2090 
Milwaukee WI 53201 

10-22-90 

Sample No.: 117398 

Seunple Description: MW09-02 
DuPont 

Date Taken: 09-11-90 1728 Date Received: 09-12-90 lOOO 

VOLATILE TARGET COMPOUNDS 

Chloromethane <10. 
Vinyl chloride <10. 
Bromomethane <10. 
Chloroethane <10. 
1,1-Dichloroethene <1.0 
Carbon disulfide 18.1 
Acetone <10. 
Methylene chloride <5.0 
trans-1,2-Dichloroethene <1.0 
1,1-Dichloroethane <1.0 
Vinyl acetate <10. 
2-Butanone <10. 
cis-1,2-Dichloroethene <1.0 
Chloroform <1.0 
1,1,1-Trichloroethane <1.0 
1,2-Dichloroethane <1.0 
Benzene <1.0 
Carbon tetrachloride <1.0 
1,2-Dichloropropane <1.0 
Trichloroethene <1.0 
Bromodichloromethane <1.0 
2-Chloroethylvinyl ether <1.0 
trans-1,3-Dichloropropene <1.0 
4-Methyl-2-pentanone <10. 
Toluene <1.0 
cis-1,3-Dichloropropene <1.0 
1,1,2-Trichloroethane <1.0 
Dibromochloromethane <1.0 
2-Hexanone <10. 

Neal E. Cleghorn 
Project Manager 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

o 



NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

NET Midwest, Inc. 
Bartlett Division 
850 West Bartlett Road 
Bartlett. IL 60103 

Tel: (708) 289-3100 
Fax: (708) 289-5445 

ANALYTICAL REPORT 

Ms. Pixie Newman 
CH2M HILL 
310 West Wisconsin Ave 
Suite 700 P.O. Box 2090 
Milwaukee Wl 53201 

Sample Description: 

Date Taken: 09-11-90 1728 

MW09-02 
DuPont 

10-22-90 

Sample No.: 117398 

Date Received: 09-12-90 1000 

Tetrachloroethene 
Chlorobenzene 
Ethylbenzene 
meta & para-Xylene 
Bromoform 
Styrene 
ortho-Xylene 
1,1,2,2-Tetrachloroethane 
1.3-Dichlorobenzene 
1.4-Dichlorobenzene 
1,2-Dichlorobenzene 

<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

Neal E. Cleghorn 
Project Manager 

J-243 



NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

NET Midwest. Inc. 
Bartlett Division 
850 West Bartlett Road 
Bartlett. IL 60103 

Tel: (708) 289-3100 
fax: (708) 289-5445 

ANALYTICAL REPORT 

Ms. Pixie Newman 
CH2M HILL 
310 West Wisconsin Ave 
Suite 700 P.O. Box 2090 
Milwaukee WI 53201 

Sample Description: MW09-02 
DuPont 

Date Taken: 09-11-90 1728 

B/N TARGET COMPOUNDS 

Aniline 
Bis(2-chloroethyl)ether 
1.3-Dichlorobenzene 
1.4-Dichlorobenzene 
1f2-Dichlorobenzene 
Benzyl alcohol 
Hexachloroethane 
N-Nitrosodi-n-propyl2unine 
Bis(2chloroisopropyl)ether 
Nitrobenzene 
N-Nitrosodimethylamine 
Isophorone 
Bis(2-chloroethoxy)methane 
1,2,4-Trichlorobenzene 
Naphthalene 
4-Chloroaniline 
Hexachlorobutadiene 
2-Methylnaphtha1ene 
2-Chloronaphthalene 
3-Nitroaniline 
2-Nitroaniline 
4-Nitroaniline 
Acenaphthy1ene 
Dimethyl phthalate 
Acenaphthene 
Fluorene 
4-Chlorophenylphenyl ether 
Dibenzofuran 
Diethyl phthalate 

10-22-90 

Sample No.: 117398 

Date Received: 09-12-90 lOOO 

<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<50. ug/L 
<50. ug/L 
<50. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 

Neal E. Cleghorn 
Project Manager 

o 

J-244 



rrsi NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

NET Midwest, Inc. 
Bartlett Division 
850 West Bartlett Road 
Bartlett, IL 60103 

Tel: (708) 289-3100 
Fax: (708) 289-5445 

ANALYTICAL REPORT 

Ms. Pixie Newman 
CH2M HILL 
310 West Wisconsin Ave 
Suite 700 P.O. Box 2090 
Milwaukee WI 53201 

Sample Description: 

Date Taken: 09-11-90 1728 

MW09-02 
DuPont 

10-22-90 

Sample No.: 117398 

Date Received: 09-12-90 looo 

N-Nitrosodiphenylamine <10. 
Hexachlorocyclopentadiene <io. 
2,6-Dinitrotoluene <io. 
2,4-Dinitrotoluene <io. 
4-Bromophenyl phenyl ether <10. 
Hexachlorobenzene <io. 
Phenanthrene <10. 
Anthracene <10. 
Di-n-butylphthalate <10. 
Fluoranthene <10. 
Pyrene <10. 
Benz(a)anthracene <10. 
Chrysene <10. 
Benzidine <50. 
3,3'-Dichlorobenzidine <20. 
Butyl benzyl phthalate <10. 
Bis(2-ethylhexyl)phthalate <lo. 
Benzo(b)fluoranthene <10. 
Benzo(k)fluoranthene <io. 
Benzo(a)pyrene <10. 
Indeno(1,2,3-cd)pyrene <10. 
Dibenzo(a,h)anthracene <10. 
Benzo(ghi)perylene <10. 
Di-n-octylphthalate <io. 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

Neal E. Cleghorn 
Project Manager 

J-245 



BHi: NATIONAL 
ENVIRONMENTAL 
TESTING. INC. 

NET Midwest. Inc. 
Bartlett Division 
850 West Bartlett Road 
Bartlett. IL 60103 

Tel; (708) 289-3100 
Fax: (708) 289-5445 

ANALYTICAL REPORT 

Ms. Pixie Newman 
CH2M HILL 
310 West Wisconsin Ave 
Suite 700 P.O. Box 2090 
Milwaukee WI 53201 

10-22-90 

Sample No.: 117398 

Sample Description: MW09-02 
DuPont 

Date Taken: 09-11-90 1728 Date Received: 09-12-90 looo 

ACID TARGET COMPOUNDS 

2-Chlorophenol 
Phenol 
2-Methylphenol 
4-MethyIphenol 
Benzoic acid 
2-Nitrophenol 
2,4-DimethyIphenol 
2,4-Dichlorophenol 
4-Chloro-3-methyIphenol 
2,4,6-Trichlorophenol 
2,4,5-Trichlorophenol 
2,4-Dinitrophenol 
4-Nitrophenol 
2-Methyl-4,6-dinitrophenol 
Pentachloropheno1 

<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<50. ug/L 
<50. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<50. ug/L 
<50. ug/L 
<50. ug/L 
<50. ug/L 
<50. ug/L 

Neal E. Cleghorn 
Project Manager a 

J-246 



NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

NET Midwest. Inc. 
Bartlett Division 
850 West Bartlett Road 
Bartlett. IL 60103 

Tel: (708) 289-3100 
Fax: (708) 289-5445 

ANALYTICAL REPORT 

Ms. Pixie Newman 
CH2M HILL 
310 West Wisconsin Ave 
Suite 700 P.O. Box 2090 
Milwaukee WI 53201 

10-10-90 

Sample No.; 

Page 22 

Sample Description: 

Date Taken: 09-12-90 1215 

117648 

MWlO-02 
DuPcnt-East Chicago; CHI28770.AO.MN 

Date Received: 09-13-90 1000 

Alkalinity, Bicarb.(CaC03) 
Alkalinity, Garb. (CaC03) 
Alkalinity, Total (CaC03) 
Chloride 
COD 
Cyanide, Total 
Fluoride 
Nitrogen, Ammonia 
Nitrogen, Kjeldahl 
Phosphate, Total 
Solids, Dissolved 
Sulfate 
Aluminum 
Antimony 
Arsenic 
Barium 
Boron 
Cadmium 
Calcium 
Chromium, Hexavalent 
Chromium, Total 
Copper 
Iron 
Lead 
Magnes ium 
Manganese 
Mercury 
Nickel 
Potassium 
Sodium 

240. mg/L 
<1. mg/L 
240. mg/L 
90. mg/L 
78. mg/L 
<0.002 mg/L 
5. mg/L 
10.8 mg/L 
10.9 mg/L 
23. mg/L 
2730. mg/L 
1800. mg/L 
0.03 mg/L 
0.04 mg/L 
0.4 mg/L 
0.21 mg/L 
0.47 mg/L 
<0.005 mg/L 
351. mg/L 
<0.01 mg/L 
0.005 mg/L 
<0.01 mg/L 
61.4 mg/L 
<0.04 mg/L 
19.9 mg/L 
0.93 mg/L 
<0.0002 mg/L 
<0.01 mg/L 
19.8 mg/L 
188. mg/L 

Kelly tfTnfes 
Proj ecV Manager 
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IS NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

NET Midwest. Inc. 
Bartlett Division 
850 West Bartlett Road 
Bartlett. IL 60103 

Tel: (708) 289-3100 
Far: (708) 289-5445 

ANALYTICAL REPORT 

Ms. Pixie Newman 
CH2M HILL 
310 West Wisconsin Ave 
Suite 700 P.O. Box 2090 
Milwaukee WX 53201 

10-10-90 

Sample No.: 

Page 23 

Seunple Description: 

Date Taken: 09-12-90 1215 

117648 

MWlO-02 
DuPont-East Chicago; CHI28770.AO.MN 

Date Received; 09-13-90 1000 

Zinc 0.050 mg/L 

Q 

'OHLi 
Kel^ Jones 
Project Manager 
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NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

NET Midwest, Inc. 
Bartlett Division 
850 West Bartlett Road 
Bartlett, IL 60103 

Tel: (708) 289-3100 
Fax: (708) 289-5445 

ANALYTICAL REPORT 

# 

Ms. Pixie Newman 
CH2M HILL 
310 West Wisconsin Ave 
Suite 700 P.O. Box 2090 
Milwauxee WI 53201 

10-10-90 

Sample No.: 117648 

Sample Description: MWlO-02 
DuPont 

Date Taken: 09-12-90 1215 Date Received: 09-13-90 looo 

VOLATILE TARGET COMPOUNDS 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

Chloromethane <10. 
Vinyl chloride <10. 
Bromomethane <10. 
Chloroethane <10. 
1,1-Dichloroethene <1.0 
Carbon disulfide 45.7 
Acetone <10. 
Methylene chloride <5.0 
trans-1,2-Dichloroethene <1.0 
1,1-Dichloroethane <1.0 
Vinyl acetate <10. 
2-Butanone <10. 
cis-l,2-Dichloroethene <1.0 
Chloroform <1.0 
1,1,l-Trichloroethane <1.0 
1,2-Dichloroethane <1.0 
Benzene <1.0 
Carbon tetrachloride <1.0 
1,2-Dichloropropane <1.0 
Trichloroethene <1.0 
Bromodichloromethane <1.0 
2-Chloroethylvinyl ether <1.0 
trans-1,3-Dichloropropene <1.0 
4-Methyl-2-pentanone <10. 
Toluene <1.0 
cis-l,3-Dichloropropene <1.0 
1,1,2-Trichloroethane <1.0 
Dibromochloromethane <1.0 
2-Hexanone <10. 

Neal E. Cleghorn 
Project Manager 

J-249 



I213i NATIONAL 
ENVIRONMENTAL 

^ TESTING, INC. 

NET Midwest, Inc. 
Bartlett Division 
850 West Bartlett Road 
Bartlett. IL 60103 

Tel; (708) 289-3100 
Fax: (708) 289-5445 

ANALYTICAL REPORT 

Ms. Pixie Newman 
CH2M HILL 
310 West Wisconsin Ave 
Suite 700 P.O. Box 2090 
Milwaukee WI 53201 

Sample Description: MWlO-02 
DuPont 

Date Taken: 09-12-90 1215 

10-10-90 

Sample No.: 117648 

Date Received: 09-13-90 1000 

Tetrachloroethene 
Chlorobenzene 
Ethylbenzene 
meta & para-Xylene 
Bromoform 
Styrene 
ortho-Xylene 
1,1,2,2-Tetrachloroethane 
1.3-Dichlorobenzene 
1.4-Dichlorobenzene 
1,2-Dichlorobenzene 

<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

Q 

Neal E. Cleghorn 
Project Manager a 

J-250 



NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

NET Midwest, Inc. 
Bartlett Division 
850 West Bartlett Road 
Bartiett, iL 60103 

Tei: (708) 289-3100 
Fax: (708) 289-5445 

ANALYTICAL REPORT 

Ms. Pixie Newman 
CH2M HILL 
310 West Wisconsin Ave 
Suite 700 P.O. Box 2090 
Milwaukee WX 53201 

10-10-90 

Sample No.; 117648 

Sample Description: MWlo-02 
DuPont 

Date Taken: 09-12-90 1215 Date Received: 09-13-90 looo 

B/N TARGET COMPOUNDS 

Aniline 
Bis(2-chloroethyl)ether 
1.3-Dichlorobenzene 
1.4-Dichlorobenzene 
1,2-Dichlorobenzene 
Benzyl alcohol 
Hexachloroethane 
N-Nitrosodi-n-propylamine 
Bis(2chloroisopropyl)ether 
Nitrobenzene 
N-Nitrosodimethylamine 
Isophorone 
Bis(2-chloroethoxy)methane 
1,2,4-Trichlorobenzene 
Naphthalene 
4-Chloroaniline 
Hexachlorobutadiene 
2-Methy1naphtha1ene 
2-Chloronaphthalene 
3-Nitroaniline 
2-Nitroaniline 
4-Nitroaniline 
Acenaphthy1ene 
Dimethyl phthalate 
Acenaphthene 
Fluorene 
4-Chlorophenylphenyl ether 
Dibenzofuran 
Diethyl phthalate 

<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<50. ug/L 
<50. ug/L 
<50. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 

Neal E. Cleghorn 
Project Manager 

J-251 



NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

NET Midwest. Inc. 
Bartlett Division 
850 West Bartlett Road 
Bartlett. IL 60103 

Tel: (708) 289-3100 
Fax: (708) 289-5445 

ANALYTICAL REPORT 

Ms. Pixie Newman 
CH2M HILL 
310 West Wisconsin Ave 
Suite 700 P.O. Box 2090 
Milwaukee WI 53201 

Sample Description: MWlO-02 
DuPont 

Date Taken: 09-12-90 1215 

10-10-90 

Sample No.: 117648 

Date Received: 09-13-90 1000 

N-Nitrosodiphenylamine 
Hexachlorocyclopentadiene 
2,6-Dinitrotoluene 
2,4-Dinitrotoluene 
4-Bromophenyl phenyl ether 
Hexachlorobenz ene 
Phenanthrene 
Anthracene 
Di-n-butylphthalate 
Fluoranthene 
Pyrene 
Benz(a)anthracene 
Chrysene 
Benzidine 
3,3'-Dichlorobenzidine 
Butyl benzyl phthalate 
Bis(2-ethylhexyl}phthalate 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Benzo(a)pyrene 
Indeno(1,2,3-cd)pyrene 
Dibenzo(a,h)anthracene 
Benzo(ghi)pery1ene 
Di-n-octylphthalate 

<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<50. ug/L 
<20. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 

o 

Neal E. Cleghorn 
Project Manager 

J-252 



NET Midwest, Inc. 
MATIOMAI Bartlett Division 
r-^Ti .i-i, .-.-A . ENVIRONMENTAL IL 60103 
TESTING, INC. lei: (708)289 3100 

Fax: (708) 289-5445 

ANALYTICAL REPORT 

Ms. Pixie Newman 10-10-90 
CH2H HILL 
310 West Wisconsin Ave Sample No.: 117648 
Suite 700 P.O. Box 2090 
Milwaukee WI 53201 

Sample Description: !IW10-02 
DuPont 

Date Taken: 09-12-90 1215 Date Received: 09-13-90 looo 

ACID TARGET COMPOUNDS 

2-Chlorophenol <10. ug/L 
Phenol <10. ug/L 
2-Methylphenol <10. ug/L 
4-Methylphenol <10. ug/L 
Benzoic acid <50. ug/L 
2-Nitrophenol <50. ug/L 
2,4-Dimethylphenol <10. ug/L 
2,4-Dichlorophenol <10. ug/L 
4-Chloro-3-methylphenol <10. ug/L 
2,4,6-Trichlorophenol <10. ug/L 
2,4,5-Trichlorophenol <50. ug/L 
2,4-Dinitrophenol <50. ug/L 
4-Nitrophenol <50. ug/L 
2-Methyl-4,6-dinitrophenol <50. ug/L 
Pentachlorophenol <50. ug/L 

u 
Neal E. Cleghorn 
Project Manager 

J-253 



NATIONAL 
ENVIRONMENTAL 

® TESTING, INC. 

NET Midwest. Inc. 
Bartlett Division 
850 West Bartlett Road 
Bartlett. IL 60103 

Tel: (708) 289-3100 
Fax: (708) 289-5445 9 

ANALYTICAL REPORT 

Ms. Pixie Newman 
CH2M HILL 
310 West Wisconsin Ave 
Suite 700 P.O. Box 2090 
Milwaukee WI 53201 

10-02-90 

Sample No.: 

Sample Description: 

Date Taken: 09-11-90 0958 

117446 

MWll-02 
CHI28770.AO.MN; DuPont East Chicago 

Date Received: 09-12-90 1030 

Alkalinity, Bicarb.(CaC03) 120. mg/L 
Alkalinity, Garb. (CaC03) <1. mg/L 
Alkalinity, Total (CaC03) 120. mg/L 
Chloride 100. mg/L 
COD 41. mg/L 
Cyanide, Total <0.002 mg/L 
Fluoride 3. mg/L 
Nitrogen, Ammonia 1.34 mg/L 
Nitrogen, Kjeldahl 1.40 mg/L 
Phosphate, Total 9.9 mg/L 
Solids, Dissolved 2360. mg/L 
Sulfate 1700. mg/L 
Aluminum 0.06 mg/L 
Antimony <0.04 mg/L 
Arsenic 0.011 mg/L 
Barium 0.04 mg/L 
Boron 0.59 mg/L 
Cadmium <0.005 mg/L 
Calcium 540. mg/L 
Chromium, Hexavalent <0.01 mg/L 
Chromium, Total <0.005 mg/L 
Copper <0.01 mg/L 
Iron 17. 1 mg/L 
Lead 0.07 mg/L 
Magnesium 24.3 mg/L 
Manganese 0.62 mg/L 
Mercury <0.0002 mg/L 
Nickel 0.02 mg/L 
Potassium 5.19 mg/L 
Sodium 51.8 mg/L 

(OTOLA 
Kelly Jc 
Project ifanager 

J-254 

o 



NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

NET Midwest, Inc. 
Bartlett Division 
850 West Bartlett Road 
Bartlett, IL 60103 

Tel: (708) 289-3100 
Fax: (708) 289-5445 

ANALYTICAL REPORT 

Ms. Pixie Newman 
CH2M HILL 
310 West Wisconsin Ave 
Suite 700 P.O. Box 2090 
Milwaukee WI 53201 

10-02-90 

Sample No.: 117446 

Sample Description: 

Date Taken: 09-11-90 0958 

MWll-02 
CHI28770.AO.MN; DuPont East Chicago 

Date Received: 09-12-90 1030 

Zinc 7.46 mg/L 

ProjicL Manager 

J-255 



NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

NET Midwest. Inc. 
Bartlett Division 
850 West Bartlett Road 
Bartlett. IL 60103 

Tel; (708) 289-3100 
Fax: (708) 289-5445 o 

ANALYTICAL REPORT 

Ms. Pixie Newnan 
CH2M HILL 
310 West Wisconsin Ave 
Suite 700 P.O. Box 2090 
Milwaukee WI 53201 

10-02-90 

Sample No.: 117446 

Seunple Description: MWll-02 
DuPont 

Date Taken; 09-11-90 0958 Dat#» Received: 09-12-90 1030 

VOLATILE TARGET COMPOUNDS 

Chloromethane <10. 
Vinyl chloride <10. 
Bromomethane <10. 
Chloroethane <10. 
1,1-Dichloroethene <1.0 
Carbon disulfide 5.8 
Acetone <10. 
Methylene chloride <5.0 
trans-1,2-Dichloroethene <1.0 
1,1-Dichloroethane <1.0 
Vinyl acetate <10. 
2-Butanone <10. 
cis-1,2-Dichloroethene <1.0 
Chloroform <1.0 
1,1,1-Trichloroethane <1.0 
1,2-Dichloroethane <1.0 
Benzene <1.0 
Carbon tetrachloride <1.0 
1,2-Dichloropropane <1.0 
Trichloroethene <1.0 
Bromodichloromethane <1.0 
2-Chloroethylvinyl ether <1.0 
trans-1,3-Dichloropropene <1.0 
4-Methyl-2-pentanone <10. 
Toluene <1.0 
cis-1,3-Dichloropropene <1.0 
1,1,2-Trichloroethane <1.0 
Dibromochloromethane <1.0 
2-Hexanone <10. 

Neal : 
Project Manager 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

3 

o 
J-256 



NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

NET Midwest, Inc. 
Bartlett Division 
850 West Bartlett Road 
Bartlett, IL 60103 

Tel; (708) 289-3100 
Fax: (708) 289-5445 

ANALYTICAL REPORT 

Ms. Pixie Newman 
CH2M HILL 
310 West Wisconsin Ave 
Suite 700 P.O. Box 2090 
Milwaukee WI 53201 

Sample Description: 

Date Taken: 09-11-90 0958 

MWll-02 
DuPont 

10-02-90 

Sample No.: 117446 

Date Received: 09-12-90 1030 

Tetrachloroethene 
Chlorobenzene 
Ethylbenzene 
meta & para-Xylene 
Bromoform 
Styrene 
ortho-Xylene 
1,1,2,2-Tetrachloroethane 
1.3-Dichlorobenzene 
1.4-Dichlorobenzene 
1,2-Dichlorobenzene 

<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

Neal E. Cleghorn 
Project Manager 

J-25' 



NATIONAL 
ENVIRONMENTAL 
TESTING. INC. 

NET Midwest. Inc. 
Bartlett Division 
850 West Bartlett Road 
Bartlett. IL 60103 

Tel: (708) 289-3100 
Fax: (708) 289-5445 o 

ANALYTICAL REPORT 

Ms. Pixie Newman 
CH2M HILL 
310 West Wisconsin Ave 
Suite 700 P.O. Box 2090 
Milwaukee WI 53201 

Sample Description: MWll-02 
DuPont 

Date Taken: 09-11-90 0958 

B/N TARGET COMPOUNDS 

Aniline <10. 
Bis(2-chloroethyl)ether <10. 
1,3-Dichlorobenzene <10. 
1,4-Dichlorobenzene <10. 
1,2-Dichlorobenzene <10. 
Benzyl alcohol <10. 
Hexachloroethane <10. 
N-Nitrosodi-n-propy1amine <10. 
Bis(2chloroisopropy1)ether <10. 
Nitrobenzene <10. 
N-Nitrosodimethylamine <10. 
Isophorone <10. 
Bis(2-chloroethoxy)methane <10. 
1,2,4-Trichlorobenzene <10. 
Naphthalene <10. 
4-Chloroaniline <10. 
Hexachlorobutadiene <10. 
2-Methylnaphtha1ene <10. 
2-Chloronaphtha1ene <10. 
3-Nitroaniline <50. 
2-Nitroaniline <50. 
4-Nitroaniline <50. 
Acenaphthylene <10. 
Dimethyl phthalate <10. 
Acenaphthene <10. 
Fluorene <10. 
4-Chlorophenylphenyl ether <10. 
Dibenzofuran <10. 
Diethyl phthalate <10. 

7j^ 
Neal 

10-02-90 

Sample No.: 117446 

Date Received: 09-12-90 1030 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

Project Manager 
J-258 



NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

NET Midwest, Inc. 
Bartlett Division 
850 West Bartlett Road 
Bartlett. IL 60103 

Tel: (708) 289-3100 
Fax: (708) 289-5445 

ANALYTICAL REPORT 

Ms. Pixie Newman 
CH2M HILIi 
310 West Wisconsin Ave 
Suite 700 P.O. Box 2090 
Milwaukee WI 53201 

MWll-02 
DuPont 

Sample Description: 

Date Taken: 09-11-90 0958 

10-02-90 

Sample No.: 117446 

Date Received: 09-12-90 1030 

N-Nitrosodiphenylamine <10. 
Hexachlorocyclopentadiene <10. 
2,6-Dinitrotoluene <10. 
2,4-Dinitrotoluene <10. 
4-Bromophenyl phenyl ether <10. 
Hexachlorobenzene <10. 
Phenanthrene <10. 
Anthracene <10. 
Di-n-butyIphtha1ate <10. 
Fluoranthene <10. 
Pyrene <10. 
Benz(a)anthracene <10. 
Chrysene <10. 
Benzidine <50. 
3,3'-Dichlorobenzidine <20. 
Butyl benzyl phthalate <10. 
Bis(2-ethylhexyl)phthalate <10. 
Benzo(b)fluoranthene <10. 
Benzo(k)fluoranthene <10. 
Benzo(a)pyrene <10. 
Indeno(l,2,3-cd)pyrene <10. 
Dibenzo(a,h)anthracene <10. 
Benzo(ghi)perylene <10. 
Di-n-octylphthalate <10. 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

Neal E. Cleghorn 
Project Manager 

J-259 



NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

NET Midwest, Inc. 
Bartlett Division 
850 West Bartlett Road 
Bartlett. IL 60103 

Tel; (708) 289-3100 
Fax: (708) 289-5445 o 

ANALYTICAL REPORT 

Ms. Plxle Newman 
CH2M HILL 
310 West Wisconsin Ave 
Suite 700 P.O. Box 2090 
Milwaukee WI 53201 

10-02-90 

Sample No.: 117446 

Seunple Description: MWll-02 
DuPont 

Date Taken: 09-11-90 0958 Date Received: 09-12-90 1030 

ACID TARGET COMPOUNDS 

2-Chlorophenol <10. ug/L 
Phenol <10. ug/L 
2-Methylphenol <10. ug/L 
4-Methylphenol <10. ug/L 
Benzoic acid <50. ug/L 
2-Nitrophenol <50. ug/L 
2,4-Dimethylphenol <10. ug/L 
2,4-Dichlorophenol <10. ug/L 
4-Chloro-3-methylphenol <10. ug/L 
2,4,6-Trichlorophenol <10. ug/L 
2,4,5-Trichlorophenol <50. ug/L 
2,4-Dinitrophenbl <50. ug/L 
4-Nitrophenol <50. ug/L 
2-Methyl-4,6-dinitrophenol 
Pentachlorophenol 

<50. ug/L 2-Methyl-4,6-dinitrophenol 
Pentachlorophenol <50. ug/L 

o 

Neal E. Cleghorn 
Project Manager 

J-260 



G3i. NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

NET Midwest, Inc. 
Bartlett Division 
850 West Bartlett Road 
Bartlett, IL 60103 

Tel: (708) 289-3100 
Fax: (708) 289-5445 

ANALYTICAL REPORT 

Ms. Pixie Newman 
CH2M HILL 
310 West Wisconsin Ave 
Suite 700 P.O. Box 2090 
Milwaukee WI 53201 

10-02-90 

Sample No.: 

Sample Description: 

117317 

MW12-02 
CHI28770.AOMN; DuPont East Chicago 

Date Taken: 09-10-90 1510 Date Received: 09-11-90 1030 

# 

Alkalinity, Bicarb.(CaC03) 
Alkalinity, Garb. (CaC03) 
Alkalinity, Total (CaC03) 
Chloride 
COD 
Cyanide, Total 
Fluoride 
Nitrogen, Ammonia 
Nitrogen, Kjeldahl 
Phosphate, Total 
Solids, Dissolved 
Sulfate 
Aluminum 
Antimony 
Arsenic 
Barium 
Boron 
Cadmium 
Calcium 
Chromium, Hexavalent 
Chromium, Total 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Sodium 

228. 
<1. 
228. 
68. 
85. 
<0.001 
0.9 
2.47 
2.84 
10.3 
783. 
420. 
<0.01 
<0.04 
0.063 
0.08 
0.46 
<0.005 
176. 
<0.01 
<0.005 
<0.01 
10.6 
0.06 
13.9 
0.51 
<0.0002 
<0.01 
5.32 
24.9 

mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 

Kelly J 
Project 

J-261 



NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

NET Midwest. Inc. 
Bartlett Division 
850 West Bartlett Road 
Bartlett. IL 60103 

Tel: (708) 289-3100 
Fax: (708) 289-5445 

ANALYTICAL REPORT 

Ms. Pixie Newman 
CH2M HILL 
310 West Wisconsin Ave 
Suite 700 P.O. Box 2090 
Milwaukee WI 53201 

10-02-90 

Sample No.: 117317 

Sample Description: 

Date Taken: 09-10-90 1510 

MW12-02 
CHI28770.AOMN; DuPont East Chicago 

Date Received: 09-11-90 1030 

Zinc 0.019 mg/L 

KellyVjones 
Project Manager 

J-262 



NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

NET Midwest, Inc. 
Bartlett Division 
850 West Bartlett Road 
Bartlett, IL 60103 

Tel: (708) 289-3100 
Fax: (708) 289-5445 

ANALYTICAL REPORT 

# 

Ms. Pixie Newman 
CH2M HILL 
310 West Wisconsin Ave 
Suite 700 P.O. Box 2090 
Milwaukee WI 53201 

10-02-90 

Sample No.: 117317 

Sample Description: MW12-02 
DuPont 

Date Taken: 09-10-90 1510 Date Received: 09-11-90 1030 

VOLATILE TARGET COMPOUNDS 

Chloromethane 
Vinyl chloride 
Bromomethane 
Chloroethane 
1,1-Dichloroethene 
Carbon disulfide 
Acetone 
Methylene chloride 
trans-1,2-Dichloroethene 
1.1-Dichloroethane 
Vinyl acetate 
2-Butanone 
cis-1,2-Dichloroethene 
Chloroform 
1.1.1-Trichloroethane 
1.2-Dichloroethane 
Benzene 
Carbon tetrachloride 
1,2-Dichloropropane 
Trichloroethene 
Bromodichloromethane 
2-Chloroethylvinyl ether 
trans-1,3-Dichloropropene 
4-Methyl-2-pentanone 
Toluene 
cis-1,3-Dichloropropene 
1.1.2-Trichloroethane 
Dibromochloromethane 
2-Hexanone 

<10. 
<10. 
<10. 
<10. 
<1.0 
193. 
<10. 
<5.0 
<1.0 
<1.0 
<10. 
<10. 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<10. 
<1.0 
<1.0 
<1.0 
<1.0 
<10. 

Neal E. Cleghorn 
Project Manager 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

J-263 



OBI, NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

NET Midwest, Inc. 
Bartlett Division 
850 West Bartlett Road 
Bartlett. IL 60103 

Tel: (708) 289-3100 
Fax; (708) 289-5445 0 

ANALYTICAL REPORT 

Ms. Pixie Newman 
CH2M HILL 
310 West Wisconsin Ave 
Suite 700 P.O. Box 2090 
Milwaukee WI 53201 

10-02-90 

Sample No.: 117317 

Seunple Description: 

Date Taken: 09-10-90 1510 

MW12-02 
DuPont 

Date Received: 09-11-90 1030 

Tetrachloroethene 
Chlorobenzene 
Ethylbenzene 
meta & para-Xylene 
Bromoform 
Styrene 
ortho-Xylene 
1,1,2,2-Tetrachloroethane 
1.3-Dichlorobenzene 
1.4-Dichlorobenzene 
1,2-Dichlorobenzene 

<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

Q 

Neal E. Cleghorn 
Project Manager 



NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

NET Midwest, Inc. 
Bartlett Olvlslon 
850 West Bartlett Road 
Bartlett, IL 60103 

Tel: (708) 289-3100 
Fax: (708) 289-5445 

ANALYTICAL REPORT 

Ms. Pixie Newman 
CH2M HILL 
310 West Wisconsin Ave 
Suite 700 P.O. Box 2090 
Milw'rkee WI 53201 

10-02-90 

Sample No.: 117317 

Sample Description: MW12-02 
DuPont 

Date Taken: 09-10-90 1510 Date Received: 09-11-90 1030 

# 

B/N TARGET COMPOUNDS 

Aniline <10. ug/L 
Bis(2-chloroethyl)ether <10. ug/L 
1,3-Dichlorobenzene <10. ug/L 
1,4-Dichlorobenzene <10. ug/L 
1,2-Dichlorobenzene <10. ug/L 
Benzyl alcohol <10. ug/L 
Hexachloroethane <10. ug/L 
N-Nitrosodi-n-propylamine <10. ug/L 
Bis(2chloroisopropyl)ether <10. ug/L 
Nitrobenzene <10. ug/L 
N-Nitrosodimethylamine <10. ug/L 
Isophorone <10. ug/L 
Bi s(2-chloroethoxy)methane <10. ug/L 
1,2,4-Trichlorobenzene <10. ug/L 
Naphthalene <10. ug/L 
4-Chloroaniline <10. ug/L 
Hexachlorobutadiene <10. ug/L 
2-Methylnaphtha1ene <10. ug/L 
2-Chloronaphthalene <10. ug/L 
3-Nitroaniline <50. ug/L 
2-Nitroaniline <50. ug/L 
4-Nitroaniline <50. ug/L 
Acenaphthylene <10. ug/L 
Dimethyl phthalate <10. ug/L 
Acenaphthene <10. ug/L 
Fluorene <10. ug/L 
4-Chlorophenylphenyl ether <10. ug/L 
Dibenzofuran <10. ug/L 
Diethyl phthalate <10. ug/L 

Neal E. Cle^orn 
Project Manager 

J-265 



NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

NET Midwest. Inc. 
Bartlett Division 
850 West Bartlett Road 
Bartlett. II. 60103 

Tel; (708) 289-3100 
Fax: (708) 289-5445 

ANALYTICAL REPORT 

Ms. Pixie Ne%nnan 
CH2M HILL 
310 West Wisconsin Ave 
Suite 700 P.O. Box 2090 
Milwaukee WX 53201 

Sample Description: MW12-02 
DuPont 

Date Taken: 09-10-90 1510 

10-02-90 

Sample No.: 117317 

Date Received: 09-11-90 1030 

N-Nitrosodiphenylamine <10. 
Hexachlorocyclopentadiene <10. 
2,6-Dinitrotoluene <10. 
2,4-Dinitrotoluene <10. 
4-Bromophenyl phenyl ether <10. 
Hexachlorobenzene <10. 
Phenanthrene <10. 
Anthracene <10. 
Di-n-butylphthalate <10. 
Fluoranthene <10. 
Pyrene <10. 
Benz(a)anthracene <10. 
Chrysene <10. 
Benzidine <50. 
3,3'-Dichlorobenzidine <20. 
Butyl benzyl phthalate <10. 
Bis(2-ethylhexyl)phthalate <10. 
Benzo(b)fluoranthene <10. 
Benzo(k)fluoranthene <10. 
Benzo(a)pyrene <10. 
Indeno(1,2,3-cd)pyrene <10. 
Dibenzo(a,h)anthracene <10. 
Benzo(ghiiperylene <10. 
Di-n-octylphthalate <10. 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

o 

Neal E. Cleghorn 
Project Manager 
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NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

NET Midwest. Inc. 
Bartlett Division 
850 West Bartlett Road 
Bartlett, IL 60103 

Tel; (708) 289-3100 
Fax; (708) 289-5445 

ANALYTICAL REPORT 

Ms. Pixie Newman 
CH2M HILL 
310 West Wisconsin Ave 
Suite 700 P.O. Box 2090 
Milwaukee WI 53201 

10-02-90 

Sample No.: 117317 

Sample Description: MW12-02 
DuPont 

Date Taken: 09-10-90 1510 Date Received: 09-11-90 1030 

ACID TARGET COMPOUNDS 

2-Chlorophenol <10. ug/L 
Phenol <10. ug/L 
2-MethyIpheno1 <10. ug/L 
4-MethyIpheno1 <10. ug/L 
Benzoic acid <50. ug/L 
2-Nitrophenol <50. ug/L 
2,4-Dimethylphenol <10. ug/L 
2,4-Dichlorophenol <10. ug/L 
4-Chloro-3-methylphenol <10. ug/L 
2,4,6-Trichlorophenol <10. ug/L 
2,4,5-Trichlorophenol 
2,4-Dinitrophenol 

<50. ug/L 2,4,5-Trichlorophenol 
2,4-Dinitrophenol <50. ug/L 
4-Nitrophenol <50. ug/L 
2-Methyl-4,6-dinitrophenol <50. ug/L 
Pentachlorophenol <50. ug/L 

Neal E. Cleghorn 
Project Manager 

j-26: 



NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

NET Midwest. Inc. 
Bartlett Division 
8S0 West Bartlett Road 
Bartlett. IL 60103 

Tel: (708) 289-3100 
Fax: (708) 289-5445 

ANALYTICAL REPORT 

Ms. Pixie Newman 
CH2M HILL 
310 West Wisconsin Ave 
Suite 700 P.O. Box 2090 
Milwaukee WI 53201 

10-10-90 

Sample No.: 

Page 1 

117683 

Sample Description: 

Date Taken: 09-12-90 1620 

MW13-02; Grab 
DuPont-East Chicago; 01181500.KG.MN 

Date Received: 09-13-90 looo 

Alkalinity, Bicarb.(CaC03) <1. mg/L 
Alkalinity, Garb. (CaC03) 4800. mg/L 
Alkalinity, Total (CaC03) 7000. mg/L 
Chloride 30. mg/L 
COD 760. mg/L 
Cyanide, Total <0.002 mg/L 
Fluoride 3. mg/L 
Nitrogen, Ammonia 14.1 mg/L 
Nitrogen, Kjeldahl 16.4 mg/L 
Phosphate, Total 23.5 mg/L 
Solids, Dissolved 11,500. mg/L 
Sulfate 180. mg/L 
Aluminum 0.90 mg/L 
Antimony <0.04 mg/L 
Arsenic 0.09 mg/L 
Barium 0.51 mg/L 
Boron 0.74 mg/L 
Cadmium <0.005 mg/L 
Calcium 0.188 mg/L 
Chromium, Hexavalent <0.2 mg/L 
Chromium, Total 0.010 mg/L 
Copper 0.06 mg/L 
Iron 1.63 mg/L 
Lead 0.08 mg/L 
Magnesium 0.040 mg/L 
Manganese <0.01 mg/L 
Mercury <0.0004 mg/L 
Nickel 0.02 mg/L 
Potassium 3.1 mg/L 
Sodium 3600. mg/L 

o 

Proir€fct# Manager 
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NATIONAL 
ENVIRONMENTAL 

® TESTING, INC. 

NET Midwest, Inc. 
Bartlott Division 
850 West Bartlett Road 
Bartlett. IL 60103 

Tel: (708) 289-3100 
Fax: (708) 289-5445 

ANALYTICAL REPORT 

Ms. Pixie Newman 
CH2M HILL 
310 West Wisconsin Ave 
Suite 700 P.O. Box 2090 
Milwaukee WI 53201 

10-10-90 

Sample No.: 117683 

Page 2 

Sample Description: 

Date Taken: 09-12-90 1620 

MW13-02; Grab 
DuPont-East Chicago; C1181500.KO.MN 

Date Received: 09-13-90 looo 

Zinc 0.160 mg/L 

0 

Kelly viones 
Project Manager 
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m NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

NET Midwest. Inc. 
Bartlett Division 
850 West Bartlett Road 
Bartlett. IL 60103 

Tel: (708) 289-3100 
Fax: (708) 289-5445 0 

ANALYTICAL REPORT 

Ms. Pixie Newman 
CH2M HILL 
310 West Wisconsin Ave 
Suite 700 P.O. Box 2090 
Milwaukee WI 53201 

01-03-91 

Sample No.: 117683 

Seunple Description: MW13-02 
DuPont 

Date Taken: 09-12-90 1620 Date Received: 09-13-90 1000 

VOLATILE TARGET COMPOUNDS 

Chloromethane <10. 
Vinyl chloride <10. 
Bromomethane <10. 
Chloroethane <10. 
1,1-Dichloroethene <1.0 
Carbon disulfide <1.0 
Acetone <10. 
Methylene chloride <5.0 
trans-1,2-Dichloroethene <1.0 
1,1-Dichloroethane <1.0 
Vinyl acetate <10. 
2-Butanone <10. 
cis-1,2-Dichloroethene <1.0 
Chloroform <1.0 
1,1,1-Trichloroethane <1.0 
1,2-Dichloroethane <1.0 
Benzene <1.0 
Carbon tetrachloride <1.0 
1,2-Dichloropropane <1.0 
Trichloroethene <1.0 
Bromodichloromethane <1.0 
2-Chloroethylvinyl ether <1.0 
trans-1,3-Dichloropropene <1.0 
4-Methyl-2-pentanone <10. 
Toluene <1.0 
cis-1,3-Dichloropropene <1.0 
1,1,2-Trichloroethane <1.0 
Dibromochloromethane <1.0 
2-Hexanone <10. 

Neal E. Cleghorn 
Project Manager 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

a 
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NATIONAL 
ENVIRONMENTAL 

® TESTING, INC. 

NET Midwest. Inc. 
Bartlett Division 
850 West Bartlett Road 
Bartlett, IL 60103 

Tel; (708) 289-3100 
Fax: (708) 289-5445 

ANALYTICAL REPORT 

Ms. Pixie Newman 
CH2M HILL 
310 West Wisconsin Ave 
Suite 700 P.O. Box 2090 
Milwaukee WI 53201 

01-03-91 

Sample No.; 117683 

Sample Description: 

Date Taken: 09-12-90 1620 

MW13-02 
DuPont 

Date Received: 09-13-90 looo 

# 

Tetrachloroethene 
Chlorobenzene 
Ethylbenzene 
meta & para-Xylene 
Bromoform 
Styrene 
ortho-Xylene 
1,1,2,2-Tetrachloroethane 
1.3-Dichlorobenzene 
1.4-Dichlorobenzene 
1,2-Dichlorobenzene 

<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

Neal E. Cleghorn 
Project Manager 
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NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

NET Midwest, Inc. 
Bartlett Division 
850 West Bartlett Road 
Bartlett, IL 60103 

Tel; (708) 289-3100 
Fax: (708) 289-5445 

ANALYTICAL REPORT 

Ms. Pixie Newman 
CH2H HILL 
310 West Wisconsin Ave 
suite 700 P.O. Box 2090 
Hilwaxikee WI 53201 

Sample Description: MW13-02 
DuPont 

Date Taken: 09-12-90 1620 

B/N TARGET COMPOUNDS 

Aniline 
Bis(2-chloroethy1)ether 
1.3-DichlorobenzenG 
1.4-Dichlorobenzene 
1,2-Dichlorobenzene 
Benzyl alcohol 
Hexachloroethane 
N-Nitrosodi-n-propylamine 
Bis(2chloroisopropyl)ether 
Nitrobenzene 
N-Nitrosodimethylamine 
Isophorone 
Bis(2-chloroethoxy)methane 
1,2,4-Trichlorobenzene 
Naphthalene 
4-Chloroaniline 
Hexachlorobutadiene 
2-Methylnaphtha1ene 
2-Chioronaphtha1ene 
3-Nitroaniline 
2-Nitroaniline 
4-Nitroaniline 
Acenaphthy1ene 
Dimethyl phthalate 
Acenaphthene 
Fluorene 
4-Chlorophenylphenyl ether 
Dibenzofuran 
Diethyl phthalate 

<10. 
<10. 
<10. 
<10. 
<10. 
<10. 
<10. 
<10. 
<10. 
<10. 
<10. 
<10. 
<10. 
<10. 
<10. 
<10. 
<10. 
<10. 
<10. 
<50. 
<50. 
<50. 
<10. 
<10. 
<10. 
<10. 
<10. 
<10. 
<10. 

01-03-91 

Sample No.: 117683 

Neal E. Cleghorn 
Project Manager 

Date Received: 09-13-90 1000 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 



0 
NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

NET Midwest, Inc. 
Bartlett Division 
850 West Bartlett Road 
Bartlett. IL 60103 

Tel: (708) 289-3100 
Fax: (708) 289-5445 

ANALYTICAL REPORT 

Ms. Plxle Newman 
CH2H HILL 
310 West Wisconsin Ave 
Suite 700 P.O. Box 2090 
Milwaukee WI 53201 

Sample Description: MW13-02 
DuPont 

Date Taken: 09-12-90 1620 

01-03-91 

Sample No.: 117683 

Date Received: 09-13-90 looo 

0 

N-Nitrosodiphenylamine 
Hexachlorocyclopentadiene 
2,6-Dinitrotoluene 
2,4-Oinitrotoluene 
4-Bromophenyl phenyl ether 
Hexachlorobenzene 
Phenanthrene 
Anthracene 
Di-n-butylphthalate 
Fluoranthene 
Pyrene 
Benz(a)anthracene 
Chrysene 
Benzidine 
3,3'-Dichlorobenzidine 
Butyl benzyl phthalate 
Bis(2-ethylhexyl)phthalate 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Benzo(a)pyrene 
Indeno(l,2,3-cd)pyrene 
Dibenzo(a,h)anthracene 
Benzo(ghi)perylene 
Di-n-octylphthalate 

<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<50. ug/L 
<20. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 

Neal E. Cleghorn 
Project Manager 
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NET Midwest, Inc. 
MiVriONAI Bartlett Division 
I NAM IWINAM_ ggjj Bartlett Road 
ENVIRONMENTAL Bartlett. IL S0103 

TESTING, INC. lel: (ros) 289 3100 
Fax; (708) 289-5445 

ANALYTICAL REPORT 

Ms. Pixie Newman 01-03-91 
CH2M HILL 
310 West Wisconsin Ave Sample No.: 117683 
Suite 700 P.O. Box 2090 
Milwaukee WI 53201 

Sample Description: MW13-02 
DuPont 

Date Taken: 09-12-90 1620 Date Received: 09-13-90 looo 

ACID TARGET COMPOUNDS 

2-Chlorophenol <10. ug/L 
Phenol 208. ug/L 
2-MethyIphenol <10. ug/L 
4-Methylphenol <10. ug/L 
Benzoic acid <50. ug/L 
2-Nitrophenol <50. ug/L 
2,4-DimethyIphenol <10. ug/L 
2,4-Dichlorophenol <10. ug/L 
4-Chloro-3-methyIpheno1 <10. ug/L 
2,4,6-Trichlorophenol <10. ug/L 
2,4,5-Trichlorophenol <50. ug/L 
2,4-Dinitrophenol <50. ug/L 
4-Nitrophenol <50. ug/L 
2-Methyl-4,6-dinitrophenol <50. ug/L 
Pentachlorophenol <50. ug/L 

o 

Neal E. Cleghorn 
Project Manager a 



e 
NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

NET Midwest, Inc. 
Bartlett Division 
850 West Bartlett Road 
Bartlett, IL 60103 

Tel: (708) 289-3100 
Fax: (708) 289-5445 

ANALYTICAL REPORT 

Ms. Pixie Newman 
CH2M HILL 
310 West Wisconsin Ave 
Suite 700 P.O. Box 2090 
Milwaukee WI 53201 

10-10-90 

Sample No.: 

Page 8 

117684 

Sample Description; 

Date Taken: 09-12-90 1620 

FRMW13-02; Grab 
DuPont-East Chicago 

Date Received: 09-13-90 looo 

Alkalinity, Bicarb.(CaC03) 
Alkalinity, Garb. (CaC03) 
Alkalinity, Total (CaC03) 
Chloride 
COD 
Cyanide, Total 
Fluoride 
Nitrogen, Ammonia 
Nitrogen, Kjeldahl 
Phosphate, Total 
Solids, Dissolved 
Sulfate 
Altiminum 
Antimony 
Arsenic 
Barium 
Boron 
Cadmium 
Calcium 
Chromium, Hexavalent 
Chromium, Total 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassiiom 
Sodium 

<1. mg/L 
5600. mg/L 
7600. mg/L 
30. mg/L 
760. mg/L 
<0.002 mg/L 
4. mg/L 
14.3 mg/L 
18.9 mg/L 
23.0 mg/L 
11,700. mg/L 
160. mg/L 
0.86 mg/L 
<0.04 mg/L 
0.08 mg/L 
0.39 mg/L 
3.10 mg/L 
<0.005 mg/L 
0.190 mg/L 
<0.2 mg/L 
0.012 mg/L 
0. 08 mg/L 
1. 38 mg/L 
0.15 mg/L 
0. 045 mg/L 
<0.01 mg/L 
<0.0004 mg/L 
0.03 mg/L 
2.8 mg/L 
3080. mg/L 

es 
Manager 
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NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

ANALYTICAL REPORT 

NET Midwest. Inc. 
Bartiett Division 
850 West Bartiett Road 
Bartiett. IL 60103 

Tel: (708) 289-3100 
Fax: (708) 289-5445 <3 

Ms. Pixie Newman 
CH2M HILL 
310 West Wisconsin Ave 
Suite 700 P.O. Box 2090 
Milwaukee WI 53201 

Sample Description: 

Date Taken: 09-12-90 1620 

Zinc 

FRMW13-02; Grab 
DuPont-East -l.lcago 

0.150 

10-10-90 

Sample No.: 117684 

Page 9 

Date Received: 09-13-90 looo 

mg/L 

o 

es 
Manager 3 
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NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

NET Midwest. Inc. 
Bartlett Division 
850 West Bartlett Road 
Bartlett, IL 60103 

Tel: (708) 289-3100 
Fax: (708) 289-5445 

ANALYTICAL REPORT 

Ms. Pixie Newman 
CH2M HILL 
310 West Wisconsin Ave 
Suite 700 P.O. Box 2090 
Milwaukee WI 53201 

01-03-91 

Sample No.: 117684 

Sample Description: rNMW13-02 
DuPont 

Date Taken: 09-12-90 1620 Date Received: 09-13-90 lOOO 

VOLATILE TARGET COMPOUNDS 

Chloromethane <10. 
Vinyl chloride <10. 
Bromomethane <10. 
Chloroethane <10. 
1,1-Dichloroethene <1.0 
Carbon disulfide <1.0 
Acetone <10. 
Methylene chloride <5.0 
trans-1,2-Dichloroethene <1.0 
1,1-Dichloroethane <1.0 
Vinyl acetate <10. 
2-Butanone 10.9 
cis-1,2-Dichloroethene <1.0 
Chloroform 2.1 
1,1,1-Trichloroethane <1.0 
1,2-Dichloroethane <1.0 
Benzene <1.0 
Carbon tetrachloride <1.0 
1,2-Dichloropropane <1.0 
Trichloroethene <1.0 
Bromodichloromethane <1.0 
2-Chloroethylvinyl ether <1.0 
trans-1,3-Dichloropropene <1.0 
4-Methyl-2-pentanone <10. 
Toluene <1.0 
cis-1,3-Dichloropropene <1.0 
1,1,2-Trichloroethane <1.0 
Dibromochloromethane <1.0 
2-Hexanone <10. 

A 

Neal : 

/T 
sghorr 

Project Manager 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
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NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

NET Midwest. Inc. 
Bartlett Division 
850 West Bartlett Road 
Bartlett. IL 60103 

Tel; (708) 289-3100 
Fax: (708) 289-5445 

ANALYTICAL REPORT 

Ms. Pixie Newman 
CH2M HILL 
310 West Wisconsin Ave 
Suite 700 P.O. Box 2090 
Milwaukee WI 53201 

Sample Description; FRMW13-02 
DuPont 

Date Taken: 09-12-90 1620 

01-03-91 

Sample No.: 117684 

Date Received: 09-13-90 1000 

Tetrachloroethene 
Chlorobenzene 
Ethylbenzene 
meta & para-Xylene 
Bromoform 
Styrene 
ortho-Xylene 
1,1,2,2-Tetrachloroethane 
1.3-Dichlorobenzene 
1.4-Dichlorobenzene 
1,2-Dichlorobenzene 

<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

o 

Neal E. Cleghorn 
Project Manager 

j-;-9 



NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

NET Midwest. Inc. 
Bartlett Division 
850 West Bartlett Road 
Bartlett, IL 60103 

Tel; (708) 289-3100 
Fax: (708) 289-5445 

ANALYTICAL REPORT 

Ms. Pixie Newman 
CH2M HILL 
310 West Wisconsin Ave 
Suite 700 P.O. Box 2090 
Milwaukee WI 53201 

01-03-91 

Sample No.: 117684 

Sample Description: FRMW13-02 
DuPont 

Date Taken; 09-12-90 1620 Date Received: 09-13-90 1000 

B/N TARGET COMPOUNDS 

Aniline 
Bis(2-chloroethyl)ether 
1.3-Dichlorobenzene 
1.4-Dichlorobenzene 
1,2-Dichlorobenzene 
Benzyl alcohol 
Hexachloroethane 
N-Nitrosodi-n-propylamine 
Bis(2chloroisopropyl)ether 
Nitrobenzene 
N-Nitrosodimethylamine 
Isophorone 
Bis(2-chloroethoxy)methane 
1,2,4-Trichlorobenzene 
Naphthalene 
4-Chloroaniline 
Hexachlorobutadiene 
2-Methylnaphthalene 
2-Chloronaphthalene 
3-Nitroaniline 
2-Nitroaniline 
4-Nitroaniline 
Acenaphthylene 
Dimethyl phthalate 
Acenaphthene 
Fluorene 
4-Chlorophenylphenyl ether 
Dibenzofuran 
Diethyl phthalate 

<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<50. ug/L 
<50. ug/L 
<50. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 

Neal E. Cleghorn 
Project Manager 
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NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

NET Midwest. Inc. 
Bartlett Division 
850 West Bartlett Road 
Bartlett. IL 60103 

Tel: (708) 289-3100 
Fax: (708) 289-5445 o 

ANALYTICAL REPORT 

Ms. Pixie Newman 
CH2M HILL 
310 West Wisconsin Ave 
Suite 700 P.O. Box 2090 
Milwaukee WX 53201 

Sample Description: FPMW13-02 
DuPont 

Date Taken: 09-12-90 1620 

01-03-91 

Sample No.: 117684 

Date Received: 09-13-90 looo 

N-Nitrosodiphenylamine <10. 
Hexachlorocyclopentadiene <10. 
2,6-Dinitrotoluene <10. 
2,4-Dinitrotoluene <10. 
4-Bromophenyl phenyl ether <10. 
Hexachlorobenzene <10. 
Phenanthrene <10. 
Anthracene <10. 
Di-n-butylphthalate <10. 
Fluoranthene <10. 
Pyrene <10. 
Benz(a)anthracene <10. 
Chrysene <10. 
Benzidine <50. 
3,3'-Dichlorobenzidine <20. 
Butyl benzyl phthalate <10. 
Bis(2-ethylhexyl)phthalate <10. 
Benzo(b)fluoranthene <10. 
Benzo(k)fluoranthene <10. 
Benzo(a)pyrene <10. 
Indeno(1,2,3-cd)pyrene <10. 
Dibenzo(a,h)anthracene <10. 
Benzo(ghi)perylene <10. 
Di-n-octylphthalate <10. 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

o 

Neal E. Cleghorn 
Project Manager 
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NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

NET Midwest, Inc. 
Bartlett Division 
850 West Bartlett Road 
Bartlett, IL 60103 

Tel; (708) 289-3100 
Fax: (708) 289-5445 

ANALYTICAL REPORT 

Ms. Pixie Newman 
CH2M HILL 
310 West Wisconsin Ave 
Suite 700 P.O. Box 2090 
Mi-Tv^ukee WI 53201 

01-03-91 

Sample No.: 117684 

Sample Description: FRMW13-02 
DuPont 

Date Taken: 09-12-90 1620 Date Received: 09-13-90 looo 

ACID TARGET COMPOUNDS 

2-Chlorophenol 
Phenol 
2-Methylphenol 
4-Methylphenol 
Benzoic acid 
2-Nitrophenol 
2,4-Dimethylphenol 
2,4-Dichlorophenol 
4-Chloro-3-methylphenol 
2,4,6-Trichlorophenol 
2,4,5-Trichlorophenol 
2,4-Dinitrophenol 
4-Nitrophenol 
2-Methyl-4,6-dinitrophenol 
Pentachlorophenol 

<10. ug/L 
198. ug/L 
<10. ug/L 
<10. ug/L 
<50. ug/L 
<50. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<50. ug/L 
<50. ug/L 
<50. ug/L 
<50. ug/L 
<50. ug/L 

Neal E. Cleghorn 
Project Manager 

J-281 



NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

NET Midwest^ 
Bartlett Division 
850 West Bartlett Roa&" 
Bartlett. IL 60103 

Tel: (708) 289-3100 
Fax: (708) 289-5445 

ANALYTICAL REPORT 

Ms. Pixie Newman 
CH2M HILL 
310 West Wisconsin Ave 
Suite 700 P.O. Box 2090 
Milwaukee WI 53201 

10-10-90 

Sample No.: 

Page 8 

117646 

Sample Description: 

Date Taken; 09-12-90 1055 

MW14-02 
DuPont-East Chicago; CHI28770.AO.MN 

Drte Received: 09-13-90 1000 

Alkalinity, Bicarb.(CaC03) 156. mg/L 
Alkalinity, Carb. (CaC03) <1. mg/L 
Alkalinity, Total (CaC03) 156. mg/L 
Chloride 670. mg/L 
COD 14. mg/L 
Cyanide, Total <0.002 mg/L 
Fluoride 4. mg/L 
Nitrogen, Ammonia 17.2 mg/L 
Nitrogen, Kjeldahl 19.0 mg/L 
Phosphate, Total 1.55 mg/L 
Solids, Dissolved 3490. mg/L 
Sulfate 1000. mg/L 
Aluminum 0.13 mg/L 
Antimony 0.06 mg/L 
Arsenic 0.014 mg/L 
Barium 0.11 mg/L 
Boron 0.26 mg/L 
Cadmium <0.005 mg/L 
Calcium 731. mg/L 
Chromium, Hexavalent <0.01 mg/L 
Chromium, Total <0.005 mg/L 
Copper <0.01 mg/L 
Iron 23.3 mg/L 
Lead <0.04 mg/L 
Magnesium 87.5 mg/L 
Manganese 1.00 mg/L 
Mercury <0.0002 mg/L 
Nickel 0.02 mg/L 
Potassium 3.95 mg/L 
Sodium 41.5 mg/L 

KelW Jo 

'oxU 
Jones 

Project Manager 
J-282 



NATIONAL 
ENVIRONMENTAL 

^ TESTING, INC. 

NET Midwest, Inc. 
Bartlett Division 
850 West Bartlett Road 
Bartlett, IL 60103 

Tel: (708) 289-3100 
Fax: (708) 289-5445 

ANALYTICAL REPORT 

Ms. Pixie Newman 
CH2M HILL 
310 West Wisconsin Ave 
Suite 700 P.O. Box 2090 
Milwaukee WI 53201 

10-10-90 

Sample No.: 

Page 9 

Sample Description: 

Date Taken: 09-12-90 1055 

117646 

MW14-02 
DuPont-East Chicago; CHI28770.AO.MN 

Date Received: 09-13-90 1000 

Zinc 2.11 mg/L 

iifJLSLp^oyOU 
Kel^ Jones 
Project Manager 

j-2s; 



NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

NET Midwest, Inc. 
Bartlett Division 
850 West Bartlett Road 
Bartlett. IL 60103 

Tel; (708) 289-3100 
Fax: (708) 289-5445 0 

ANALYTICAL REPORT 

Ms. Pixie Newman 
CH2M HILL 
310 West Wisconsin Ave 
suite 700 P.O. Box 2090 
Milwaukee WI 53201 

10-10-90 

Sample No.: 117646 

Sample Description: MW14-02 
DuPont 

Date Taken: 09-12-90 1055 Date Received: 09-13-90 1000 

VOLATILE TARGET COMPOUNDS 

Chloromethane <10. 
Vinyl chloride <10. 
Bromomethane <10. 
Chloroethane <10. 
1,1-Dichloroethene <1.0 
Carbon disulfide <1.0 
Acetone <10. 
Methylene chloride <5.0 
trans-1,2-Dichloroethene <1.0 
1,1-Dichloroethane <1.0 
Vinyl acetate <10. 
2-Butanone <10. 
cis-1,2-Dichloroethene <1.0 
Chloroform <1.0 
1,1,1-Trichloroethane <1.0 
1,2-Dichloroethane <1.0 
Benzene <1.0 
Carbon tetrachloride <1.0 
1,2-Dichloropropane <1.0 
Trichloroethene <1.0 
Bromodichloromethane <1.0 
2-Chloroethylvinyl ether <1.0 
trans-1,3-Dichloropropene <1.0 
4-Methyl-2-pentanone <10. 
Toluene <1.0 
cis-1,3-Dichloropropene <1.0 
1,1,2-Trichloroethane <1.0 
Dibromochloromethane <1.0 
2-Hexanone <10. 

Neal E. Cleghorn 
Project Manager 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

O 

a 
J-284 



cm. NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

NET Midwest. Inc. 
Bartlett Division 
850 West Bartlett Road 
Bartlett. IL 60103 

Tel; (708) 289-3100 
Fax: (708) 289-5445 

ANALYTICAL REPORT 

Ms. Pixie Newman 
CH2M HILL 
310 West Wisconsin Ave 
Suite 700 P.O. Box 2090 
Milwaukee WI 53201 

Sample Description: M.V14-02 
DuPont 

Date Taken: 09-12-90 1055 

10-10-90 

Sample No.: 117646 

Date Received: 09-13-90 1000 

Tetrachloroethene 
Chlorobenzene 
Ethylbenzene 
meta & para-Xylene 
Bromoform 
Styrene 
ortho-Xylene 
1,1,2,2-Tetrachloroethane 
1.3-Dichlorobenzene 
1.4-Dichlorobenzene 
1,2-Dichlorobenzene 

<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

Neal E. Cleghorn 
Project Manager 

J-235 



NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

NET Midwest. Inc. 
Bartiett Division 
850 West Bartiett Road 
Bartiett. IL 60103 

Tel: (708) 289-3100 
Fax: (708) 289-5445 

ANALYTICAL REPORT 

Ms. Pixie Newman 
CH2M HILL 
310 West Wisconsin Ave 
Suite 700 P.O. Box 2090 
Milwaukee WI 53201 

10-10-90 

Sample No.: 117646 

Sample Description: MW14-02 
DuPont 

Date Taken: 09-12-90 1055 Date Received: 09-13-90 looo 

B/N TARGET COMPOUNDS 

Aniline 
Bis(2-chloroethyl)ether 
1.3-Dichlorobenzene 
1.4-Dichlorobenzene 
1,2-Dichlorobenzene 
Benzyl alcohol 
Hexachloroethane 
N-Nitrosodi-n-propylamine 
Bis(2chloroisopropyl)ether 
Nitrobenzene 
N-Nitrosodimethylamine 
Isophorone 
Bis(2-chloroethoxy)methane 
1,2,4-Trichlorobenzene 
Naphthalene 
4-Chloroaniline 
Hexachlorobutadiene 
2-Methylnaphtha1ene 
2-Chloronaphthalene 
3-Nitroaniline 
2-Nitroaniline 
4-Nitroaniline 
Acenaphthylene 
Dimethyl phthalate 
Acenaphthene 
Fluorene 
4-Chlorophenylphenyl ether 
Dibenzofuran 
Diethyl phthalate 

<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<50. ug/L 
<50. ug/L 
<50. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 

Neal E. Cle<^ 
Project Manager 

o 

orn a 
J-2S6 



BHi. NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

NET Midwest, Inc. 
Bartlett Division 
850 West Bartlett Road 
Bartlett, IL 60103 

Tel: (708) 289-3100 
Fax: (708) 289-5445 

ANALYTICAL REPORT 

Ms. Pixie Newman 
CH2M HILL 
310 West Wisconsin Ave 
Suite 700 P.O. Box 2090 
Milwaukee WI 53201 

Sample Description: MW14-02 
DuPont 

Date Taken: 09-12-90 1055 

10-10-90 

Sample No.: 117646 

Date Received: 09-13-90 looo 

N-Nitrosodiphenylamine 
Hexachlorocyclopentadiene 
2,6-Dinitrotoluene 
2,4-Dinitrotoluene 
4-Bromophenyl phenyl ether 
Hexachlorobenzene 
Phenanthrene 
Anthracene 
Di-n-buty1phtha1ate 
Fluoranthene 
Pyrene 
Benz(a)anthracene 
Chrysene 
Benzidine 
3,3'-Dichlorobenz idine 
Butyl benzyl phthalate 
Bis(2-ethylhexyl)phthalate 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Benzo(a)pyrene 
Indeno(1,2,3-cd)pyrene 
Dibenzo(a,h)anthracene 
Benzo(ghi)perylene 
Di-n-octylphthalate 

<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<50. ug/L 
<20. ug/L 
<10. ug/L 
15. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 

' u 
Neal E. Cleghorn 
Project Manager 

J-287 



NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

NET Midwest. Inc. 
Bartlett Division 
850 West Bartlett Road 
Bartlett. IL 60103 

Tel; (708) 289-3100 
Fax: (708) 289-5445 

ANALYTICAL REPORT 

Ms. Pixie Ne%man 
CH2M HILL 
310 West Wisconsin Ave 
Suite 700 P.O. Box 2090 
Milwaukee WI 53201 

10-10-90 

Sample No.: 117646 

Sample Description: MW14-02 
DuPont 

Date Taken: 09-12-90 1055 Date Received: 09-13-90 looo 

ACID TARGET COMPOUNDS 

2-Chlorophenol <10. ug/L 
Phenol <10. ug/L 
2-MethyIphenol <10. ug/L 
4-MethyIphenol <10. ug/L 
Benzoic acid <50. ug/L 
2-Nitrophenol <50. ug/L 
2,4-DimethyIphenol <10. ug/L 
2,4-Dichlorophenol <10. ug/L 
4-Chloro-3-methylphenol <10. ug/L 
2,4,6-Trichlorophenol <10. ug/L 
2,4,5-Trichlorophenol <50. ug/L 
2,4-Dinitrophenol <50. ug/L 
4-Nitrophenol <50. ug/L 
2-Methyl-4,6-dinitrophenol <50. ug/L 
Pentachloropheno1 <50. ug/L 

o 

71^ •K 

Neal E. Cleghorn 
Project Manager 

J-238 



i:i^i 
NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

NET Midwest, Inc. 
Bartlett Division 
850 West Bartlett Road 
Bartlett, IL 60103 

Tel: (708) 289-3100 
Fax: (708) 289-5445 

Ms. Pixie Newman 
CH2M HILL 
310 West Wisconsin Ave 
Suite 700 P.O. Box 2090 
Milwaukee WI 53201 

ANALYTICAL REPORT 
CORRECTED REPORT 

10-10-90 

Sample No.: 117399 

Sample Description: 

Date Taken: 09-11-90 1803 

MW15-02 
CHI28770.PO.MN; DuPont East Chicago 

Date Received: 09-12-90 1030 

Alkalinity, Bicarb.(CaC03) 
Alkalinity, Carb. (CaC03) 
Alkalinity, Total (CaC03) 
Chloride 
COD 
Cyanide, Total 
Fluoride 
Nitrogen, Ammonia 
Nitrogen, Kjeldahl 
Phosphate, Total 
Solids, Dissolved 
Sulfate 
Aluminum 
Antimony 
Arsenic 
Barium 
Boron 
Cadmium 
Calcium 
Chromium, Hexavalent 
Chromium, Total 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Sodium 

440. mg/L 
<1. mg/L 
440. mg/L 
40. mg/L 
68. mg/L 
<0.002 mg/L 
11. mg/L 
0.70 mg/L 
2.46 mg/L 
2.77 mg/L 
2630. mg/L 
1900. mg/L 
0.12 mg/L 
<0.04 mg/L 
0.26 mg/L 
<0.01 mg/L 
0.40 mg/L 
0.006 mg/L 
519. mg/L 
<0.01 mg/L 
<0.005 mg/L 
<0.01 mg/L 
15.0 mg/L 
<0.04 mg/L 
94.0 mg/L 
0.72 mg/L 
<0.0002 mg/L 
<0.01 mg/L 
8.3 mg/L 
83 . 7 mg/L 

Project M^anager 

J-289 



mi NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

NET Midwest. Inc. 
Bartlett Division 
850 West Bartlett Road 
Bartlett. IL 60103 

Tel: (708) 289-3100 
Fax: (708) 289-5445 

Ms. Pixie Newman 
CH2M HILL 
310 West Wisconsin Ave 
Suite 700 P.O. Box 2090 
Milwaukee WI 53201 

ANALYTICAL REPORT 
CORRECTED REPORT 

10-10-90 

Sample No.: 117399 

Sample Description: MW15-02 
CHI28770.PO.MN; DuPont East Chicago 

Date Taken: 09-11-90 180J Date Received: 09-12-90 1030 

Zinc 2.49 mg/L 

Q 

j-;9c 



NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

NET Midwest, Inc. 
Bartlett Division 
850 West Bartlett Road 
Bartlett. IL 60103 

Tel: (708) 289-3100 
Fax: (708) 289-5445 

ANALYTICAL REPORT 

# 

Ms. Pixie Newman 
CH2M HILL 
310 West Wisconsin Ave 
Suite 700 P.O. Box 2090 
Milwaukee WI 53201 

10-22-90 

Sample No.: 117399 

Sample Description: MW15-02 
DuPont 

Date Taken: 09-11-90 1803 Date Received: 09-12-90 1000 

VOLATILE TARGET COMPOUNDS 

Chloromethane 
Vinyl chloride 
Bromomethane 
Chloroethane 
1,1-Dichloroethene 
Carbon disulfide 
Acetone 
Methylene chloride 
trans-1,2-Dichloroethene 
1.1-Dichloroethane 
Vinyl acetate 
2-Butanone 
cis-1,2-Dichloroethene 
Chloroform 
1.1.1-Trichloroethane 
1.2-Dichloroethane 
Benzene 
Carbon tetrachloride 
1,2-Dichloropropane 
Trichloroethene 
Bromodichloromethane 
2-Chloroethylvinyl ether 
trans-1,3-Dichloropropene 
4-Methyl-2-pentanone 
Toluene 
cis-1,3-Dichloropropene 
1.1.2-Trichloroethane 
Dibromochloromethane 
2-Hexanone 

<10. 
<10. 
<10. 
<10. 
<1.0 
<1.0 
<10. 
<5.0 
<1.0 
<1.0 
<10. 
<10. 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<10. 
<1.0 
<1.0 
<1.0 
<1.0 
<10. 

Neal E. Cleghorn 
Project Manager 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

J-291 



NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

NET Midwest. Inc. 
Bartlett Division 
850 West Bartlett Road 
Bartlett. IL 60103 

Tel: (708) 289-3100 
Fax: (708) 289-5445 

ANALYTICAL REPORT 

Ms. Pixie Newman 
CH2M HILL 
310 West Wisconsin Ave 
Suite 700 P.O. Box 2090 
Milwaukee WI 53201 

10-22-90 

Sample No.: 117399 

Sample Description: MW15-02 
DuPont 

Date Taken: 09-11-90 1803 Date Received: 09-12-90 1000 

Tetrachloroethene 
Chlorobenzene 
Ethylbenzene 
meta & para-Xylene 
Bromoform 
Styrene 
ortho-Xylene 
1,1,2,2-Tetrachloroethane 
1.3-Dichlorobenzene 
1.4-Dichlorobenzene 
1,2-Dichlorobenzene 

<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

o 

Neal E. Cleghorn 
Project Manager 

J-292 



NATIONAL 
ENVIRONMENTAL 

^ TESTING, INC. 

NET Midwest, inc. 
Bartiett Division 
850 West Bartiett Road 
Bartiett, IL 60103 

Tel; (708) 289-3100 
Fax: (708) 289-5445 

ANALYTICAL REPORT 

Ms. Pixie Newman 
CH2M HILL 
310 West Wisconsin Ave 
Suite 700 P.O. Box 2090 
Milwaukee WI 53201 

10-22-90 

Sample No.: 117399 

Sample Description: MUx5-02 
DuPont 

Date Taken: 09-11-90 1803 Date Received: 09-12-90 looo 

B/N TARGET COMPOUNDS 

Aniline 
Bis(2-chloroethyl)ether 
1.3-Dichlorobenzene 
1.4-Dichlorobenzene 
1,2-Dichlorobenzene 
Benzyl alcohol 
Hexachloroethane 
N-Nitrosodi-n-propylamine 
Bis(2chloroisopropyl)ether 
Nitrobenzene 
N-Nitrosodimethylamine 
Isophorone 
Bis(2-chloroethoxy)methane 
1,2,4-Trichlorobenzene 
Naphthalene 
4-Chloroaniline 
Hexachlorobutadiene 
2-Methylnaphthalene 
2-Chloronaphthalene 
3-Nitroaniline 
2-Nitroaniline 
4-Nitroaniline 
Acenaphthylene 
Dimethyl phthalate 
Acenaphthene 
Fluorene 
4-Chlorophenylphenyl ether 
Dibenzofuran 
Diethyl phthalate 

<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<50. ug/L 
<50. ug/L 
<50. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 

Neal E. 
Project 

Cleghorn 
Manager 



NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

NET Midwest, Inc. 
Bartlett Division 
850 West Bartlett Road 
Bartlett, IL 60103 

Tel: (708) 289-3100 
Fax: (708) 289-5445 

ANALYTICAL REPORT 

Ms. Pixie Newman 
CH2M HILL 
310 West Wisconsin Ave 
Suite 700 P.O. Box 2090 
Milwaukee WI 53201 

Sample Description: 

Date Taken: 09-11-90 1803 

MW15-02 
DuPont 

10-22-90 

Sample No.: 117399 

Date Received: 09-12-90 looo 

N-Nitrosodiphenylamine 
Hexachlorocyc1opentadiene 
2,6-Dinitrotoluene 
2,4-Dinitrotoluene 
4-Bromophenyl phenyl ether 
Hexachlorobenzene 
Phenanthrene 
Anthracene 
Di-n-butylphthalate 
Fluoranthene 
Pyrene 
Benz(a)anthracene 
Chrysene 
Benzidine 
3,3'-Dichlorobenz idine 
Butyl benzyl phthalate 
Bis(2-ethylhexyl)phthalate 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Benzo(a)pyrene 
Indeno(1,2,3-cd)pyrene 
Dibenzo(a,h)anthracene 
Benzo(ghi)perylene 
Di-n-octylphthalate 

<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<50. ug/L 
<20. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 

o 

H-
Neal E. Cleghorn 
Project Manager 

J-294 



NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

NET Midwest, Inc. 
Bartlett Division 
850 West Bartlett Road 
Bartlett, IL 60103 

Tel: (708) 289-3100 
Fax: (708) 289-5445 

ANALYTICAL REPORT 

Ms. Pixie Newman 
CH2M HILL 
310 West Wisconsin Ave 
Suite 700 P.O. Box 2090 
Milwaukee WI 53201 

10-22-90 

Sample No.: 117399 

Sample Description: MW15-02 
DuPont 

Date Taken: 09-11-90 1803 

ACID TARGET COMPOUNDS 

2-Chlorophenol <10. 
Phenol <10. 
2-Methylphenol <10. 
4-Methylphenol <10. 
Benzoic acid <50. 
2-Nitrophenol <50. 
2,4-Dimethylphenol <10. 
2,4-Dichlorophenol <10. 
4-Chloro-3-methylphenol <10. 
2,4,6-Trichlorophenol <10. 
2,4,5-Trichlorophenol <50. 
2,4-Dinitrophenol <50. 
4-Nitrophenol <50. 
2-Methyl-4,6-dinitrophenol <50. 
Pentachlorophenol <50. 

Date Received: 09-12-90 looo 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

Neal E. Cleghorn 
Project Manager 

1-295 



NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

NET Midwec., Inc. 
Bartlett Division 
850 West Bartlett Road 
Bartlett, IL 60103 

Tel: (708) 289-3100 
Fax: (708) 289-5445 

ANALYTICAL REPORT 

MS. Pixie Newman 
CH2M HILL 
310 West Wisconsin Ave 
Suite 700 P.O. Box 2090 
Milwaukee WX 53201 

10-02-90 

Sample No.: 

Sample Description: 

Date Taken: 09-10-90 1711 

117318 

MW16-02 
CHI28770.AOMN; DuPont East Chicago 

Date Received: 09-11-90 1030 

Alkalinity, Bicarb.(CaC03) 204. 
Alkalinity, Garb. (CaC03) <1. 
Alkalinity, Total (CaC03) 204. 
Chloride 2,300. 
COD 122. 
Fluoride 4. 
Nitrogen, Ammonia 77.4 
Nitrogen, Kjeldahl 98.5 
Solids, Dissolved 4720. 
Sulfate 540. 
Aluminum 0.04 
Arsenic 0.002 
Barium 0.33 
Calcium 768. 
Iron 10.5 
Magnesium 316. 
Manganese 3.09 
Potassium 36.2 
Sodium 43.8 
Zinc 35.8 

mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 

o 

Kelly Jones 
Project Manager 9 
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# BHl. NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

NET Midwest. Inc. 
Bartlett Division 
850 West Bartlett Road 
Bartlett. IL 60103 

Tel; (708) 289-3100 
Fax: (708) 289-5445 

ANALYTICAL REPORT 

Ms. Pixie Newman 
CH2M HILL 
310 West Wisconsin Ave 
Suite 700 P.O. Box 2090 
Milwaukee WX 53201 

10-02-90 

Sample No.: 

Sample Description: 

Date Taken: 09-10-90 1840 

117319 

MW17-02 
CHI28770.AOMN; DuPont East Chicago 

Date Received: 09-11-90 1030 

Alkalinity, Bicarb.(CaC03) 
Alkalinity, Garb. (CaC03) 
Alkalinity, Total (CaC03) 
Chloride 
COD 
Fluoride 
Nitrogen, Ammonia 
Nitrogen, Kjeldahl 
Solids, Dissolved 
Sulfate 
Aluminum 
Arsenic 
Barium 
Calcium 
Iron 
Magnesium 
Manganese 
Potassium 
Sodium 
Zinc 

208. mg/L 
<1. mg/L 
208. mg/L 
2,200. mg/L 
119. mg/L 
4. mg/L 
32.9 mg/L 
41.5 mg/L 
4150. mg/L 
300. mg/L 
0.07 mg/L 
0.001 mg/L 
1.05 mg/L 
705. mg/L 
137. mg/L 
279. mg/L 
2.62 mg/L 
13.0 mg/L 
33.8 mg/L 
227. mg/L 

Kelly Jones 
Project Manager 



NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

NET Midwest, Inc. 
Bartlett Division 
650 West Bartlett Road 
Bartlett. IL 60103 

Tel: (708) 289-3100 
Fax: (708) 289-5445 

ANALYTICAL REPORT 

Ms. Pixie Newman 
CH2M HILL 
310 West Wisconsin Ave 
Suite 700 P.O. Box 2090 
Milwaukee WI 53201 

10-10-90 

Sample No.: 

Page 1 

117732 

Sample Description: 

Date Taken: 09-12-90 1445 

MW18-02; Grab 
CH128770.AO.MN; DuPont-East Chicago 

Date Received: 09-13-90 1000 

Alkalinity, Bicarb.(CaC03) 392. 
Alkalinity, Garb. (CaC03) <1. 
Alkalinity, Total (CaC03) 392. 
Chloride 150. 
COD 61. 
Fluoride 17. 
Phosphate, Total 1.67 
Solids, Dissolved 5440. 
Sulfate 3900, 
Arsenic 0.05 
Calcium 430. 
Iron 42.7 
Magnesium 77.0 
Manganese 1.96 
Potassium 11.8 
Sodium 1010. 
Zinc 4.52 

mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 

a 

'OTiU 
ones 

ct Manager 

J-298 



NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

NET Midwest, Inc. 
Bartlett Division 
850 West Bartlett Road 
Bartlett, IL 60103 

Tel: (708) 289-3100 
Fax: (708) 289-5445 

ANALYTICAL REPORT 

Ms. Pixie Newman 
CH2M HILL 
310 West Wisconsin Ave 
Suite 700 P.O. Box 2090 
Milwaukee WI 53201 

10-10-90 

Sample No.: 117332 

Sample Description: MW18-02 
DuPont 

Date Taken: 09-12-90 1445 Date Received: 09-13-90 looo 

VOLATILE TARGET COMPOUNDS 

Chloromethane 
Vinyl chloride 
Bromomethane 
Chloroethane 
1,1-Dichloroethene 
Carbon disulfide 
Acetone 
Methylene chloride 
trans-1,2-Dichloroethene 
1.1-Dichloroethane 
Vinyl acetate 
2-Butanone 
cis-1,2-Dichloroethene 
Chloroform 
1.1.1-Trichloroethane 
1.2-Dichloroethane 
Benzene 
Carbon tetrachloride 
1,2-Dichloropropane 
Trichloroethene 
Bromodichloromethane 
2-Chloroethylvinyl ether 
trans-1,3-Dichloropropene 
4-Methyl-2-pentanone 
Toluene 
cis-1,3-Dichloropropene 
1.1.2-Trichloroethane 
Dibromochloromethane 
2-Hexanone 

<10. 
<10. 
<10. 
<10. 
<1.0 
6.0 
<10. 
<5.0 
<1.0 
<1.0 
<10. 
<10. 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 

0 
0 
0 

<1. 
<1, 
<1. 
<1.0 
<10. 
<1.0 
<1.0 
<1.0 
<1.0 
<10. 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

Neal E. Cleghorn 
Project Manager 

J-299 



NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

NET Midwest. Inc. 
Bartlett Division 
8S0 West Bartlett Road 
Bartlett, IL 60103 

Tel; (708) 289-3100 
Fax: (708) 289-5445 

ANALYTICAL REPORT 

Ms. Pixie Newman 
CH2M HILL 
310 West Wisconsin Ave 
Suite 700 P.O. Box 2090 
Milwaukee WI 53201 

MW18-02 
DuPont 

Sample Description: 

Date Taken: 09-12-90 1445 

10-10-90 

Sample No.: 117332 

Date Received: 09-13-90 1000 

Tetrachloroethene <1.0 
Chlorobenzene <1.0 
Ethylbenzene <1.0 
meta & para-Xylene <1.0 
Bromoform <1.0 
Styrene <1.0 
ortho-Xylene <1.0 
1,1,2,2-Tetrachloroethane <1.0 
1,3-Dichlorobenzene <1.0 
1,4-Dichlorobenzene <1.0 
1,2-Dichlorobenzene <1.0 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

O 

Neal E. Cleghorn 
Project Manager 

J-3 00 



NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

NET Midwest, Inc. 
Bartlett Division 
850 West Bartlett Road 
Bartlett, IL 60103 

Tel: (708) 289-3100 
Fax: (708) 289-5445 

ANALYTICAL REPORT 

Ms. Pixie Newman 
CH2M HILL 
310 West Wisconsin Ave 
Suite 700 P.O. Box 2090 
Milwaukee WI 53201 

09-26-90 

Sample No.; 117695 

Sample Description: FRMW18-02; Grab 
CH128770.AO.MN; DuPont-East Chicago 

Date Taken: 09-12-90 1445 

PCB's 

PCB-1016 <1.0 

PCB-1221 <1.0 

PCB-1232 <1.0 

PCB-1242 <1.0 

PCB-1248 <1. 0 

PCB-1254 <1.0 

PCB-1260 <1.0 

Date Received: 09-12-90 1830 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

Neal E. Cleghorn 
Project Manager 

J-301 



NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

NET Midwest. Inc. 
Bartlett Division 
850 West Sartiett Road 
Bartlett. IL 60103 

Tel: (708) 289-3100 
Fax: (708) 289-5445 

ANALYTICAL REPORT 

Ms. Pixie Newman 
CH2M HILL 
310 West Wisconsin Ave 
Suite 700 P.O. Box 2090 
Milwaukee WI 53201 

10-02-90 

Sample No.: 

Sample Description: 

Date Taken: 09-11-90 1210 

117447 

MWIC :2 
CHI28770.AO.MN; DuPont East Chicago 

Date Received: 09-12-90 1030 

Alkalinity, Bicarb.(CaC03) 420. mg/L 
Alkalinity, Garb. (CaC03) <1. mg/L 
Alkalinity, Total (CaC03) 420. mg/L 
Chloride 400. mg/L 
COD 51. mg/L 
Cyanide, Total <0.002 mg/L 
Fluoride 6. mg/L 
Nitrogen, Ammonia 7.15 mg/L 
Nitrogen, Kjeldahl 7.55 mg/L 
Phosphate, Total 1.08 mg/L 
Solids, Dissolved 4380. mg/L 
Sulfate 3500. mg/L 
Aluminum 0.C6 mg/L 
Antimony <0.04 mg/L 
Arsenic 0.04 mg/L 
Barium 0.03 mg/L 
Boron 0.81 mg/L 
Cadmium <0.005 mg/L 
Calcium 626. mg/L 
Chromium, Hexavalent <0.01 mg/L 
Chromium, Total 0.005 mg/L 
Copper <0.01 mg/L 
Iron 41.9 mg/L 
Lead <0.04 mg/L 
Magnesium 150. mg/L 
Manganese 0.48 mg/L 
Mercury <0.0002 mg/L 
Nickel <0.01 mg/L 
Potassium 16.0 mg/L 
Sodium 372 . mg/L 

Kelly J^e£ 
Pro j ect^anager 

o 



NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

NET Midwest, Inc. 
Bartlett Division 
850 West Bartlett Road 
Bartlett, IL 60103 

Tel: (708) 289-3100 
Fax: (708) 289-5445 

ANALYTICAL REPORT 

Ms. Pixie Newman 
CH2M HILL 
310 West Wisconsin Ave 
Suite 700 P.O. Box 2090 
Milwaukee WI 53201 

10-02-90 

Sample No.; 117447 

Sample Description: MW19-02 
CHI28770.AO.MN; DuPont East Chicago 

Date Taken: 09-11-90 1210 Date Received: 09-12-90 1030 

Zinc 2.88 mg/L 

# 

Kelly jMes 
Proj ect Manager 

J-303 



NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

NET Midwest. Inc. 
Bartlett Division 
850 West Bartlett Road 
Bartlett, IL 60103 

Tel: (708) 289-3100 
Fax: (708) 289-5445 

(t 

ANALYTICAL REPORT 

Ms. Pixie Newman 
CH2M HILL 
310 West Wisconsin Ave 
Suite 700 P.O. Box 2090 
Milwaukee WI 53201 

10-02-90 

Sample No.; 117447 

Sample Description: MW19-02 
DuPont 

Date Taken: 09-11-90 1210 Date Received: 09-12-90 1030 

VOLATILE TARGET COMPOUNDS 

Chloromethane <10. 
Vinyl chloride <10. 
Bromomethane <10. 
Chloroethane <10. 
1,1-Dichloroethene <1.0 
Carbon disulfide 1.2 
Acetone <10. 
Methylene chloride <5.0 
trans-1,2-Dichloroethene <1.0 
1,1-Dichloroethane <1.0 
Vinyl acetate <10. 
2-Butanone <10. 
cis-1,2-Dichloroethene <1.0 
Chloroform <1.0 
1,1,1-Trichloroethane <1.0 
1,2-Dichloroethane <1.0 
Benzene <1.0 
Carbon tetrachloride <1.0 
1,2-Dichloropropane <1.0 
Trichloroethene <1.0 
Bromodichloromethane <1.0 
2-Chloroethylvinyl ether <1.0 
trans-1,3-Dichloropropene <1.0 
4-Methyl-2-pentanone <10. 
Toluene <1.0 
cis-1,3-Dichloropropene <1.0 
1,1,2-Trichloroethane <1.0 
Dibromochloromethane <1.0 
2-Hexanone <10. 

Neal : 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

o 

Project Manager 

J-304 



# IS NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

NET Midwest. Inc. 
Bartlett Division 
850 West Bartlett Road 
Bartlett, IL 60103 

Tel: (708) 289-3100 
Fax: (708) 289-5445 

ANALYTICAL REPORT 

Ms. Pixie Newman 
CH2M HILL 
310 West Wisconsin Ave 
Suite 700 P.O. Box 2090 
Milwaukee WI 53201 

Sample Description: MW19-02 
DuPont 

Date Taken: 09-11-90 1210 

10-02-90 

Sample No.: 117447 

Date Received: 09-12-90 1030 

Tetrachloroethene 
Chlorobenzene 
Ethylbenzene 
meta & para-Xylene 
Bromoform 
Styrene 
ortho-Xylene 
1,1,2,2-Tetrachloroethane 
1.3-Dlchlorobenzene 
1.4-Dichlorobenzene 
1,2-Dichlorobenzene 

<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

Neal E. Cleghorn 
Project Manager 

J-305 



NATIONAL 
ENVIRONMENTAL 

^ TESTING, INC. 

NET Midwest. Inc. 
Bartlett Division 
850 West Bartlett Road 
Bartlett. IL 60103 

Tel; (708) 289-3100 
Fax: (708) 289-5445 

ANALYTICAL REPORT 

Ms. Pixie Newman 
CH2M HILL 
310 West Wisconsin Ave 
Suite 700 P.O. Box 2090 
Milwaukee WI 53201 

10-02-90 

Sample No.: 117447 

Sample Description: MW19-02 
DuPont 

Date Taken: 09-11-90 1210 Date Received; 09-12-90 1030 

B/N TARGET COMPOUNDS 

Aniline 
Bis(2-chloroethy1)ether 
1.3-Dichlorobenzene 
1.4-Dichlorobenzene 
1,2-Dichlorobenzene 
Benzyl alcohol 
Hexachloroethane 
N-Nitrosodi-n-propylamine 
Bis(2chloroisopropyl)ether 
Nitrobenzene 
N-Nitrosodimethylamine 
Isophorone 
Bis(2-chloroethoxy)methane 
1,2,4-Trichlorobenzene 
Naphthalene 
4-Chloroaniline 
Hexachlorobutadiene 
2-MethyInaphthalene 
2-Chioronaphthalene 
3-Nitroaniline 
2-Nitroaniline 
4-Nitroaniline 
Acenaphthy1ene 
Dimethyl phthalate 
Acenaphthene 
Fluorene 
4-Chlorophenylphenyl ether 
Dibenzofuran 
Diethyl phthalate 

<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<50. ug/L 
<50. ug/L 
<50. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 

Neal E. Cleghorn 
Project Manager 

J- 3C6 

O 



NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

NET Midwest, Inc. 
Bartlett Division 
850 West Bartlett Road 
Bartlett. IL 60103 

Tel: (708) 289-3100 
Fax: (708) 289-5445 

ANALYTICAL REPORT 

Ms. Pixie Newman 
CH2M HILL 
310 West Wisconsin Ave 
Suite 700 P.O. Box 2090 
Milwaukee WI 53201 

Sample Description: MW19-02 
DuPont 

Date Taken: 09-11-90 1210 

10-02-90 

Sample No.: 117447 

Date Received: 09-12-90 1030 

N-Nitrosodiphenylamine 
Hexachlorocyclopentadiene 
2,6-Dinitrotoluene 
2,4-Dinitrotoluene 
4-Bromophenyl phenyl ether 
Hexachl orobenz ene 
Phenanthrene 
Anthracene 
Di-n-butylphthalate 
Fluoranthene 
Pyrene 
Benz(a)anthracene 
Chrysene 
Benzidine 
3,3'-Dichlorobenz idine 
Butyl benzyl phthalate 
Bis(2-ethylhexyl)phthalate 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Benzo(a)pyrene 
Indeno(1,2,3-cd)pyrene 
Dibenzo(a,h)anthracene 
Benzo(ghi)perylene 
Di-n-octylphthalate 

<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<50. ug/L 
<20. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 

Neal E. Clegnorn 
Project Manager 

J-307 



NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

NET Midwest. Inc. 
Bartlett Division 
850 West Bartlett Road 
Bartlett. IL 60103 

Tel: (708) 289-3100 
Fax: (708) 289-5445 0 

ANALYTICAL REPORT 

Ms. Pixie Newman 
CH2M HILL 
310 West Wisconsin Ave 
Suite 700 P.O. Box 2090 
Milwaukee WI 53201 

10-02-90 

Sample No.: 117447 

S^^mole Description: MW19-02 
DuPont 

Date Taken: 09-11-90 1210 Date Received: 09-12-90 1030 

ACID TARGET COMPOUNDS 

2-Chlorophenol 
Phenol 
2-MethyIphenol 
4-MethyIphenol 
Benzoic acid 
2-Nitrophenol 
2,4-DimethyIphenol 
2,4-Dichlorophenol 
4-Chloro-3-methylphenol 
2,4,6-Trichlorophenol 
2,4,5-Trichlorophenol 
2,4-Dinitrophenol 
4-Nitrophenol 
2-Methyl-4,6-dinitrophenol 
Pentachlorophenol 

<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<50. ug/L 
<50. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<50. ug/L 
<50. ug/L 
<50. ug/L 
<50. ug/L 
<50. ug/L 

o 

Neal E. Cleghorn 
Project Manager 

J-3 08 



9 
NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

NET Midwest, Inc. 
Bartlett Division 
850 West Bartlett Road 
Bartlett, IL 60103 

Tel: (708) 289-3100 
Fax. (708) 289-5445 

ANALYTICAL REPORT 

Ms. Pixie Newman 
CH2M HILL 
310 West Wisconsin Ave 
Suite 700 P.O. Box 2090 
Milwaukee WI 53201 

10-02-90 

Sample No.: 

Sample Description; 

Date Taken: 09-11-90 1335 

117442 

MWLo-02 
CHI28770.AO.MN; DuPont East Chicago 

Date Received: 09-12-90 1030 

Alkalinity, Bicarb.(CaC03) 
Alkalinity, Garb. (CaC03) 
Alkalinity, Total (CaC03) 
Chloride 
COD 
Cyanide, Total 
Fluoride 
Nitrogen, Ammonia 
Nitrogen, Kjeldahl 
Phosphate, Total 
Solids, Dissolved 
Sulfate 
Aluminum 
Antimony 
Arsenic 
Barium 
Boron 
Cadmium 
Calcium 
Chromium, Hexavalent 
Chromium, Total 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Sodium 

570. mg/L 
<1. mg/L 
570. mg/L 
310. mg/L 
126. mg/L 
<0.02 mg/L 
7. mg/L 
5.54 mg/L 
4.90 mg/L 
4.45 mg/L 
5200. mg/L 
3500. mg/L 
0.09 mg/L 
<0.04 mg/L 
0. 005 mg/L 
0.03 mg/L 
1.22 mg/L 
<0.005 mg/L 
320. mg/L 
<0.01 mg/L 
<0.005 mg/L 
<0.01 mg/L 
0.20 mg/L 
0.05 mg/L 
108. mg/L 
0.62 mg/L 
<0.0002 mg/L 
<0.01 mg/L 
30.5 mg/L 
986. mg/L 

Kelly 
Project Manager 



NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

NET Midwest, Inc. 
Bartlett Division 
850 West Bartlett Road 
Bartlett. IL 60103 

Tel: (708) 289-3100 
Fax: (708) 289-5445 

o 
ANALYTICAL REPORT 

Ms. Pixie Newman 
CH2M HILL 
310 West Wisconsin Ave 
Suite 700 P.O. Box 2090 
Milwaukee Wl 53201 

10-02-90 

Sample No.: 117442 

Sample Description: 

Date Taken: 09-11-90 1335 

MW20-02 
CHI28770.AO.MN; DuPont East Chicago 

Date Received: 09-12-90 1030 

Zinc 0.071 mg/L 

o 

Kelly J^es 
Project Manager 

o 
j-r.o 



# la NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

NET Midwest, Inc. 
Bartlett Division 
850 West Bartlett Road 
Bartlett. IL 60103 

Tel; (708) 289-3100 
Fax: (708) 289-5445 

ANALYTICAL REPORT 

Ms. Pixie Newman 
CH2M HILL 
310 West Wisconsin Ave 
Suite 700 P.O. Box 2090 
Milwaukee WI 53201 

10-02-90 

Sample No.; 117442 

Sample Description: MW20-02 
DuPont 

Date Taken: 09-11-90 1335 Date Received: 09-12-90 1030 

VOLATILE TARGET COMPOUNDS 

Chloromethane 
Vinyl chloride 
Bromomethane 
Chloroethane 
1,1-Dichloroethene 
Carbon disulfide 
Acetone 
Methylene chloride 
trans-1,2-Dichloroethene 
1.1-Dichloroethane 
Vinyl acetate 
2-Butanone 
cis-1,2-Dichloroethene 
Chloroform 
1.1.1-Trichloroethane 
1.2-Dichloroethane 
Benzene 
Carbon tetrachloride 
1,2-Dichloropropane 
Trichloroethene 
Bromodichloromethane 
2-Chloroethylvinyl ether 
trans-1,3-Dichloropropene 
4-Methyl-2-pentanone 
Toluene 
cis-1,3-Dichloropropene 
1.1.2-Trichloroethane 
Dibromochloromethane 
2-Hexanone 

<10. 
<10. 
<10. 
<10. 
<1.0 
44.0 
<10. 
<5.0 
<1.0 
6.7 
<10. 
<10. 
<1.0 
<1.0 
1.3 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<10. 
<1.0 
<1.0 
<1. 0 
<1.0 
<10. 

Neal E. Cleghorn 
Project Manager 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

J-3 1 1 



NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

NET Midwest Inc. 
Bartlett Division 
850 West Bartlett Road 
Bartlett. IL 60103 

Tel: (708) 289-3100 
Fax: (708) 289-5445 

ANALYTICAL REPORT 

Ms. Pixie Newman 
CH2M HILL 
310 West Wisconsin Ave 
Suite 700 P.O. Box 2090 
Milwaukee WI 53201 

10-02-90 

Sample No.; 117442 

Sample Description: MW20-02 
DuPont 

Date Taken: 09-11-90 1335 Date Received: 09-12-90 1030 

Tetrachloroethene 
Chlorobenzene 
Ethylbenzene 
meta & para-Xylene 
Bromoform 
Styrene 
ortho-Xylene 
1,1,2,2-Tetrachloroethane 
1.3-Dichlorobenzene 
1.4-Dichlorobenzene 
1,2-Dichlorobenzene 

<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

o 

Neal E. Cleghorn 
Project Manager 

J-312 



NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

NET Midwest. Inc. 
Bartlett Division 
850 West Bartlett Road 
Bartlett, IL 60103 

Tel: (708) 289-3100 
Fax: (708) 289-5445 

ANALYTICAL REPORT 

m 

Ms. Pixie Newman 
CH2M HILL 
310 West Wisconsin Ave 
Suite 700 P.O. Box 2090 
Milwaukee WI 53201 

Sample Description: MW20-02 
DuPont 

Date Taken: 09-11-90 1335 

B/N TARGET COMPOUNDS 

Aniline 
Bis(2-chloroethy1)ether 
1.3-Dichlorobenzene 
1.4-Dichlorobenzene 
1,2-Dichlorobenzene 
Benzyl alcohol 
Hexachloroethane 
N-Nitrosodi-n-propylamine 
Bis(2chloroisopropyl)ether 
Nitrobenzene 
N-Nitrosodimethylamine 
Isophorone 
Bis(2-chloroethoxy)methane 
1,2,4-Trichlorobenzene 
Naphthalene 
4-Chloroaniline 
Hexachlorobutadiene 
2-Methylnaphthalene 
2-Chloronaphthalene 
3-Nitroaniline 
2-Nitroaniline 
4-Nitroaniline 
Acenaphthylene 
Dimethyl phthalate 
Acenaphthene 
Fluorene 
4-Chlorophenylphenyl ether 
Dibenzofuran 
Diethyl phthalate 

<10. 
<10. 
<10. 
<10. 
<10. 
<10. 
<10. 
<10. 
<10. 
<10. 
<10. 
<10. 
<10. 
<10. 
<10. 
<10. 
<10. 
<10. 
<10. 
<50. 
<50. 
<50. 
<10. 
<10. 
<10. 
<10. 
<10. 
<10. 
<10. 

10-02-90 

Sample No.: 117442 

Date Received: 09-12-90 1030 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

Neal E. Cleghorn 
Project Manager 

J-3 1 3 



11^ 
NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

NET Midwest. Inc. 
Bartlett Division 
350 West Bartlett Road 
Bartlett. IL 60103 

Tel: (708) 289-3100 
Fax: (708) 289-5445 9 

ANALYTICAL REPORT 

Ms. Pixie Newman 
CH2M HILL 
310 West Wisconsin Ave 
Suite 700 P.O. Box 2090 
Milwaukee WI 53201 

MW20-02 
DuPont 

Sample Description: 

Date Taken: 09-11-90 1335 

10-02-90 

Sample No.: 117442 

Date Received: 09-12-90 1030 

N-Nitrosodiphenylamine <10. 
Hexachlorocyclopentadiene <10. 
2,6-Dinitrotoluene <10. 
2,4-Dinitrotoluene <10. 
4-Bromophenyl phenyl ether <10. 
Hexachlorobenzene <10. 
Phenanthrene <10. 
Anthracene <10. 
Di-n-butylphthalate <10. 
Fluoranthene <10. 
Pyrene <10. 
Benz(a)anthracene <10. 
Chrysene <10. 
Benzidine <50. 
3,3'-Dichlorobenzidine <20. 
Butyl benzyl phthalate <10. 
Bis(2-ethylhexyl)phthalate <10. 
Benzo(b)fluoranthene <10. 
Benzo(k)fluoranthene <10. 
Benzo(a)pyrene <10. 
Indeno(l,2,3-cd)pyrene <10. 
Dibenzo(a,h)anthracene <10. 
Benzo(ghi)perylene <10. 
Di-n-octylphthalate <10. 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

o 

Neal E. Cleghorn 
Project Manager CI 



NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

NET Midwest. Inc. 
Bartlett Division 
850 West Bartlett Road 
Bartlett, IL 60103 

Tel: (708) 289-3100 
Fax; (708) 289-5445 

ANALYTICAL REPORT 

Ms. Pixie Newman 
CH2M HILL 
310 West Wisconsin Ave 
Suite 700 P.O. Box 2090 
Milwaukee WI 53201 

10-02-90 

Sample No.: 117442 

Sample Description: MW20-02 
DuPont 

Date Taken: 09-11-90 1335 Date Received; 

ACID TARGET COMPOUNDS 

2-Chlorophenol 
Phenol 
2-MethyIpheno1 
4-Methylphenol 
Benzoic acid 
2-Nitrophenol 
2,4-Dimethylphenol 
2,4-Dichlorophenol 
4-Chloro-3-methylphenol 
2,4,6-Trichlorophenol 
2,4,5-Trichlorophenol 
2,4-Dinitrophenol 
4-Nitrophenol 
2-Methyl-4,6-dinitrophenol 
Pentachlorophenol 

09-12-90 1030 

<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<50. ug/L 
<50. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<50. ug/L 
<50. ug/L 
<50. ug/L 
<50. ug/L 
<50. ug/L 

Neal E. Cleghorn 
Project Manager 



NATIONAL 
' ENVIRONMENTAL 
. TESTING, INC. 

NET Midwest. Inc. 
Bartlett Division 
850 West Bartlett Road 
Bartlett, IL 60103 

Tel: (708) 289-3100 
Fax: (708) 289-5445 o 

ANALYTICAL REPORT 

Ms. Pixie Newman 
CH2M HILL 
310 West Wisconsin Ave 
Suite 700 P.O. Box 2090 
Milwaukee WI 53201 

10-02-90 

Sample No.: 

Sample Description: 

Date Taken: 09-11-90 1335 

117443 

FRMW20-02 
CHI28770.AO.MN; DuPont East Chicago 

Date Received: 09-12-90 1030 

Alkalinity, Bicarb.(CaC03) 550. mg/L 
Alkalinity, Garb. (CaC03) 60. mg/L 
Alkalinity, Total (CaC03) 610. mg/L 
Chloride 370. mg/L 
COD 142. mg/L 
Cyanide, Total <0.002 mg/L 
Fluoride 8. mg/L 
Nitrogen, Ammonia 5.32 mg/L 
Nitrogen, Kjeldahl 5.62 mg/L 
Phosphate, Total 4.45 mg/L 
Solids, Dissolved 5250. mg/L 
Sulfate 3900. mg/L 
Aluminum 0.04 mg/L 
Antimony <0.04 mg/L 
Arsenic 0.005 mg/L 
Barium <0.01 mg/L 
Boron 1.27 mg/L 
Cadmium <0.005 mg/L 
Calcium 324 . mg/L 
Chromium, Hexavalent <0.1 mg/L 
Chromium, Total <0.005 mg/L 
Copper <0.01 mg/L 
Iron 0. 12 mg/L 
Lead <0.04 mg/L 
Magnesium 110. mg/L 
Manganese 0.56 mg/L 
Mercury 0.0008 mg/L 
Nickel <0.01 mg/L 
Potassium 30.8 mg/L 
Sodium 1190. mg/L 

i(iStSu^<y>0:A 
Kelly ^npnes 
ProjecV Manager 9 



# 

NATIONAL 
ENVIRONMENTAL 
TESTING. INC. 

NET Midwest. Inc. 
Bartlett Division 
850 West Bartlett Road 
Bartlett, IL 60103 

Tel: (708) 289-3100 
Fax; (708) 289-5445 

ANALYTICAL REPORT 

Ms. Pixie Newman 
CH2M HILL 
310 West Wisconsin Ave 
Suite 700 P.O. Box 2090 
Milwaukee WI 53201 

10-02-90 

Sample No.: 117443 

Sample Description: FR"^720-02 
CHI28770.AO.MN; DuPont East Chicago 

Date Taken: 09-11-90 1335 Date Received: 09-12-90 1030 

Zinc 0.029 mg/L 

'(TXii 
Kel{^ Jones 
Project Manager 

j-3: 



NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

NET Midwest, Inc. 
Bartlett Oivlsion 
850 West Bartlett Road 
Bartlett. IL 60103 

Tel; (708) 289-3100 
Fax: (708) 289-5445 

ANALYTICAL REPORT 

Ms. Pixie Newman 
CH2M HILL 
310 West Wisconsin Ave 
Suite 700 P.O. Box 2090 
Milwaukee WI 53201 

10-02-90 

Sample No.: 117443 

Sample Description: FRMWZ: 02 
DuPont 

Date Taken: 09-11-90 1335 Date Received: 09-12-90 1030 

VOLATILE TARGET COMPOUNDS 

Chioromethane <10. 
Vinyl chloride <10. 
Bromomethane <10. 
Chloroethane <10. 
1,1-Dichloroethene <1.0 
Carbon disulfide 53.7 
Acetone <10. 
Methylene chloride <5.0 
trans-1,2-Dichloroethene <1.0 
1,1-Dichloroethane 6.4 
Vinyl acetate <10. 
2-Butanone <10. 
cis-1,2-Dichloroethene <1.0 
Chloroform <1.0 
1,1,1-Trichloroethane 1.3 
1,2-Dichloroethane <1.0 
Benzene <1.0 
Carbon tetrachloride <1.0 
1,2-Dichloropropane <1.0 
Trichloroethene <1.0 
Bromodichloromethane <1.0 
2-Chloroethylvinyl ether <1.0 
trans-1,3-Dichloropropene <1.0 
4-Methyl-2-pentanone <10. 
Toluene <1.0 
cis-1,3-Dichloropropene <1.0 
1,1,2-Trichloroethane <1.0 
Dibromochloromethane <1.0 
2-Hexanone <10. 

Neal : 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

Project Manager 

-I ~ 



NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

NET Midwest, Inc. 
Bartlett Division 
850 West Bartiett Road 
Bartlett. IL 60103 

Tel: (708) 289-3100 
Fax: (708) 289-5445 

ANALYTICAL REPORT 

Ms. Pixie Newman 
CH2M HILL 
310 West Wisconsin Ave 
Suite 700 P.O. Box 2090 
Milwaukee WI 53201 

Sample Description: FRMW20-02 
DuPont 

Date Taken: 09-11-90 1335 

10-02-90 

Sample No.: 117443 

Date Received: 09-12-90 1030 

# 

Tetrachloroethene 
Chlorobenzene 
Ethylbenzene 
meta & para-Xylene 
Bromoform 
Styrene 
ortho-Xylene 
1,1,2,2-Tetrachloroethane 
1.3-Dichlorobenzene 
1.4-Dichlorobenzene 
1,2-Dichlorobenzene 

<1.0 ug/L 
<1.0 ug/L 
<1.0 ug/L 
<1.0 ug/L 
<1.0 ug/L 
<1.0 ug/L 
<1.0 ug/L 
<1.0 ug/L 
<1.0 ug/L 
<1.0 ug/L 
<1.0 ug/L 

Neal E. Cleghorn 
Project Manager 

J-319 



NATIONAL 
ENVIRONMENTAL 

^ TESTING, INC. 

NET Midwest, Inc. 
Bartlett Division 
850 West Bartlett Road 
Bartlett. IL 60103 

Tel: (708) 289-3100 
Fax: (708) 289-5445 

ANALYTICAL REPORT 

Ms. Pixie Newman 
CH2M HILL 
310 West Wisconsin Ave 
Suite 700 P.O. Box 2090 
Milwaukee WI 53201 

10-02-90 

Sample No.: 117443 

Sample Description: FRMW20-02 
DuPont 

Date Taken: 09-11-90 1335 Date Received: 09-12-90 1030 

B/N TARGET COMPOUNDS 

Aniline 
Bis(2-chloroethyl)ether 
1.3-Dichlorobenzene 
1.4-Dichloroben2ene 
1,2-Dichlorobenzene 
Benzyl alcohol 
Hexachloroethane 
N-Nitrosodi-n-propy1amine 
Bis(2chloroisopropy1)ether 
Nitrobenzene 
N-Nitrosodimethylamine 
Isophorone 
Bis(2-chloroethoxy)methane 
1,2,4-Trichlorobenzene 
Naphthalene 
4-Chloroaniline 
Hexachlorobutadiene 
2-MethyInaphthalene 
2-Chloronaphthalene 
3-Nitroaniline 
2-Nitroaniline 
4-Nitroaniline 
Acenaphthylene 
Dimethyl phthalate 
Acenaphthene 
Fluorene 
4-Chlorophenylphenyl ether 
Dibenzofuran 
Diethyl phthalate 

<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<50. ug/L 
<50. ug/L 
<50. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 

r 
Neal E. Cleghorn 
Project Manager 9 

j-:2c 



NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

NET Midwest, Inc. 
Bartlett Division 
850 West Bartlett Road 
Bartlett, IL 60103 

Tel: (708) 289-3100 
Fax: (708) 289-5445 

ANALYTICAL REPORT 

Ms. Pixie Newman 
CH2M HILL 
310 West Wisconsin Ave 
Suite 700 P.O. Box 2090 
Milwaukee WI 53201 

Sample Description: FRMW20-02 
DuPont 

Date Taken: 09-11-90 1335 

10-02-90 

Sample No.: 117443 

Date Received: 09-12-90 1030 

N-Nitrosodiphenylamine <10. 
Hexachlorocyclopentadiene <10. 
2,6-Dinitrotoluene <10. 
2,4-Dinitrotoluene <10. 
4-Bromophenyl phenyl ether <10. 
Hexachlorobenzene <10. 
Phenanthrene <10. 
Anthracene <10. 
Di-n-butylphthalate <10. 
Fluoranthene <10. 
Pyrene <10. 
Benz(a)anthracene <10. 
Chrysene <10. 
Benzidine <50. 
3,3'-Dichlorobenzidine <20. 
Butyl benzyl phthalate <10. 
Bis(2-ethylhexyl)phthalate 20. 
Benzo(b)fluoranthene <10. 
Benzo(k)fluoranthene <10. 
Benzo(a)pyrene <10. 
Indeno(l,2,3-cd)pyrene <10. 
Dibenzo(a,h)anthracene <10. 
Benzo(ghi)perylene <10. 
Di-n-octylphthalate <10. 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

Neal E. Cleghorn 
Project Manager 

j-32: 



NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

NET Midwest. Inc. 
Bartlett Division 
8E0 West Bartlett Road 
Bartlett. IL 60103 

Tel: (708) 289-3100 
Fax: (708) 289-5445 

ANALYTICAL REPORT 

Ms. Pixie Newman 
CH2M HILL 
310 West Wisconsin Ave 
Suite 700 P.O. Box 2090 
Milwaukee WI 53201 

10-02-90 

Sample No.: 117443 

Sample Description: FRMW20-02 
DuPont 

Date Taken: 09-11-90 1335 

ACID TARGET COMPOUNDS 

2-Chlorophenol <10. 
Phenol <10. 
2-Methylphenol <10. 
4-Methylphenol <10. 
Benzoic acid <50. 
2-Nitrophenol <50. 
2,4-Dimethylphenol <10. 
2,4-Dichlorophenol <10. 
4-Chloro-3-methylphenol <10. 
2,4,6-Trichlorophenol <10. 
2,4,5-Trichlorophenol <50. 
2,4-Dinitrophenol <50. 
4-Nitrophenol <50. 
2-Methyl-4,6-dinitrophenol <50. 
Pentachlorophenol <50. 

Date Received: 09-12-90 1030 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

O 

Neal E. Clegnorn 
Project Manager o 



NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

NET Midwest, Inc. 
Bartlett Division 
850 West Bartlett Road 
Bartlett, IL 60103 

Tel: (708) 289-3100 
Fax: (708) 289-5445 

ANALYTICAL REPORT 

Ms. Pixie Newman 
CH2M HILL 
310 West Wisconsin Ave 
Suite 700 P.O. Box 2090 
Mil- tiukee WI 53201 

10-10-90 

Sample No.: 117693 

Page 8 

Sample Description: 

Date Taken: 09-12-90 1435 

SWOl-02; Grab 
CH128770.AO.MN; DuPont-East Chicago 

Date Received: 09-13-90 looo 

Alkalinity, Bicarb.(CaC03) 
Alkalinity, Garb. (CaC03) 
Alkalinity, Total (CaC03) 
Chloride 
COD 
Cyanide, Total 
Fluoride 
Nitrogen, Ammonia 
Nitrogen, Kjeldahl 
Phosphate, Total 
Solids, Dissolved 
Sulfate 
Aluminum 
Antimony 
Arsenic 
Barium 
Boron 
Cadmium 
Calcium 
Chromium, Hexavalent 
Chromium, Total 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Sodium 

136. mg/L 
<1. mg/L 
136. mg/L 
47. mg/L 
105. mg/L 
0.008 mg/L 
0.5 mg/L 
0.48 mg/L 
1.77 mg/L 
0.83 mg/L 
293. mg/L 
68. mg/L 
1.55 mg/L 
<0.04 mg/L 
0.001 mg/L 
0.09 mg/L 
0. 15 mg/L 
<0.005 mg/L 
45.2 mg/L 
<0.01 mg/L 
0. 048 mg/L 
0.06 mg/L 
17.1 mg/L 
<0.04 mg/L 
15.1 mg/L 
0.30 mg/L 
<0.0002 mg/L 
0.01 mg/L 
4.59 mg/L 
21.8 mg/L 

Kellv^dnes 
Projedc Manager 

J-323 



NATIONAL 
ENVIRONMENTAL 

® TESTING, INC. 

NET Midwest. Inc. 
Sartlett Division 
850 West Bartlett Road 
Bartlett, IL 60103 

Tei: (708) 289-3100 
Fax: (708) 289-5445 

o 
ANALYTICAL REPORT 

Ms. Pixie Newman 
CH2M HILL 
310 West Wisconsin Ave 
Suite 700 P.O. Box 2090 
Milwaukee WI 53201 

10-10-90 

Sample No.: 117693 

Page 9 

Sample Description: 

Date Taken: 09-12-90 1435 

SWOl-02; Grab 
CH128770.AO.MN; DuPont-East Chicago 

Date Received: 09-13-90 looo 

Zinc 0.470 mg/L 

Kelli^ones 
ProjeM: Manager 

J-324 



NATIONAL 
ENVIRONMENTAL 

^ TESTING, INC. 

NET Midwest, Inc. 
Bartlett Division 
850 West Bartlett Road 
Bartlett. IL 60103 

Tel: (708) 289-3100 
Fax: (708) 289-5445 

ANALYTICAL REPORT 

Ms. Pixie Newman 
CH2M HILL 
310 West Wisconsin Ave 
Suite 700 P.O. Box 2090 
Milwaukee WI 53201 

10-01-90 

Sample No.: 117693 

Sample Description: SWCx-02 
DuPont 

Date Taken: 09-12-90 1435 Date Received: 09-13-90 looo 

VOLATILE TARGET COMPOUNDS 

Chloromethane <10. 
Vinyl chloride <10. 
Bromomethane <10. 
Chloroethane <10. 
1,1-Dichloroethene <1.0 
Carbon disulfide 4.7 
Acetone <10. 
Methylene chloride <5.0 
trans-1,2-Dichloroethene <1.0 
1,1-Dichloroethane <1.0 
Vinyl acetate <10. 
2-Butanone <10. 
cis-1,2-Dichloroethene <1.0 
Chloroform 1.2 
1,1,1-Trichloroethane <1.0 
1,2-Dichloroethane <1.0 
Benzene <1.0 
Carbon tetrachloride <1.0 
1,2-Dichloropropane <1.0 
Trichloroethene <1.0 
Bromodichloromethane <1.0 
2-Chloroethylvinyl ether <1.0 
trans-1,3-Dichloropropene <1.0 
4-Methyl-2-pentanone <10. 
Toluene <1.0 
cis-1,3-Dichloropropene <1.0 
1,1,2-Trichloroethane <1.0 
Dibromochloromethane <1.0 
2-Hexanone <10. 

Neal E. Cleghorn 
Project Manager 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

J-325 



If. •t 1^ 
NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

NET Midwest, Inc. 
Bartlett Division 
850 West Bartlett Road 
Bartlett, IL 60103 

Tel: (708) 289-3100 
Fax: (708) 289-5445 

o 
ANALYTICAL REPORT 

Ms. Pixie Newman 10-01-90 
CH2M HILL 
310 West Wisconsin Ave Sample No.: 117693 
Suite 700 P.O. Box 2090 
Milwaukee Wl 53201 

Sample Description: SWOl-02 
DuPont 

Date Taken: 09-12-90 1435 Date Received: 09-13 

Tetrachloroethene <1.0 ug/L 
Chlorobenzene <1.0 ug/L 
Ethylbenzene <1.0 ug/L 
meta & para-Xylene <1.0 ug/L 
Bromoform <1.0 ug/L 
Styrene <1.0 ug/L 
ortho-Xylene <1.0 ug/L 
1,1,2,2-Tetrachloroethane <1.0 ug/L 
1,3-Dichlorobenzene <1.0 ug/L 
1,4-Dichlorobenzene <1.0 ug/L 
1,2-Dichlorobenzene <1.0 ug/L 

O 

Neal E. Cleghorn 
Project Manager 

J-326 



# 
NHi 

NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

NET Midwest. Inc. 
Bartlett Division 
850 West Bartlett Road 
Bartlett. IL 60103 

Tel: (708) 289-3100 
Fax: (708) 289-5445 

ANALYTICAL REPORT 

MS. Pixie Newman 
CH2M HILL 
310 West Wisconsin Ave 
Suite 700 P.O. Box 2090 
Milwaukee WI 53201 

10-01-90 

Sample No.: 117693 

Sample Description: SWOl-02 
DuPont 

Date Taken; 09-12-90 1435 

B/N TARGET COMPOUNDS 

Aniline 
Bis(2-chloroethy1)ether 
1.3-Dichlorobenzene 
1.4-Dichlorobenzene 
1,2-Dichlorobenzene 
Benzyl alcohol 
Hexachloroethane 
N-Nitrosodi-n-propylamine 
Bis(2chloroisopropy1)ether 
Nitrobenzene 
N-Nitrosodimethylamine 
Isophorone 
Bis(2-chloroethoxy)methane 
1,2,4-Trichlorobenzene 
Naphthalene 
4-Chloroaniline 
Hexachlorobutadiene 
2-Methylnaphthalene 
2-Chloronaphthalene 
3-Nitroaniline 
2-Nitroaniline 
4-Nitroaniline 
Acenaphthy1ene 
Dimethyl phthalate 
Acenaphthene 
Fluorene 
4-Chlorophenylphenyl ether 
Dibenzofuran 
Diethyl phthalate 

<10. 
<10. 
<10. 
<10. 
<10. 
<10. 
<10. 
<10. 
<10. 
<10. 
<10. 
<10. 
<10. 
<10. 
<10. 
<10. 
<10. 
<10. 
<10. 
<50. 
<50. 
<50. 
<10. 
<10. 
<10. 
<10. 
<10. 
<10. 
<10. 

/ 

Cleghorn 
Project Manager 

Date Received: 09-13-90 looo 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

Neal E. 

r-32~ 



NATIONAL 
ENVIRONMENTAL 

^ TESTING, INC. 

NET Midwest. Inc. 
Bartlett Division 
850 West Bartlett Road 
Bartlett. IL 60103 

Tel: (708) 289-3100 
Fax: (708) 289-5445 

ANALYTICAL REPORT 

Ms. Pixie Newman 
CH2M HILL 
310 West Wisconsin Ave 
Suite 700 P.O. Box 2090 
Milwaukee WI 53201 

Sample Description: SWOl-02 
DuPont 

Date Taken: 09-12-90 1435 

10-01-90 

Sample No.: 117693 

Date Received: 09-13-90 lOOO 

N-Nitrosodiphenylamine <10. 
Hexachlorocyclopentadiene <10. 
2,6-Dinitrotoluene <10. 
2,4-Dinitrotoluene <10. 
4-Bromophenyl phenyl ether <10. 
Hexachlorobenzene <10. 
Phenanthrene <10. 
Anthracene <10. 
Di-n-butylphthalate <10. 
Fluoranthene <10. 
Pyrene <10. 
Benz(a)anthracene <10. 
Chrysene <10. 
Benzidine <50. 
3,3'-Dichlorobenzidine <20. 
Butyl benzyl phthalate <10. 
Bis(2-ethylhexyl)phthalate <10. 
Benzo(b)fluoranthene <10. 
Benzo(k)fluoranthene <10. 
Benzo(a)pyrene <10. 
Indeno(l,2,3-cd)pyrene <10. 
Dibenzo(a,h)anthracene <10. 
Benzo(ghi)perylene <10. 
Di-n-octylphthalate <10. 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

o 

Neal E. Clegrtorn 
Project Manager 

--323 



NATIONAL 
ENVIRONMENTAL 
TESTING. INC. 

NET Midwest, Inc. 
Bartlett Division 
850 West Bartiett Road 
Bartiett. iL 60103 

Tei: (708) 289-3100 
Fax: (708) 289-5445 

ANALYTICAL REPORT 

Ms. Pixie Newman 
CH2M HILL 
310 West Wisconsin Ave 
Suite 700 P.O. Box 2090 
Milwaukee WI 53201 

10-01-90 

Sample No.: 117693 

Sample Description: SWOl-02 
DuPont 

Date Taken: 09-12-90 1435 Date Received: 09-13-90 1000 

ACID TARGET COMPOUNDS 

2-Chlorophenol 
Phenol 
2-Methylphenol 
4-Methylphenol 
Benzoic acid 
2-Nitrophenol 
2,4-Dimethylphenol 
2,4-Dichlorophenol 
4-Chloro-3-methylphenol 
2,4,6-Trichlorophenol 
2,4,5-Trichlorophenol 
2,4-Dinitrophenol 
4-Nitrophenol 
2-Methyl-4,6-dinitrophenol 
Pentachlorophenol 

<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<50. ug/L 
<50. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<50. ug/L 
<50. ug/L 
<50. ug/L 
<50. ug/L 
<50. ug/L 

Neal E. Clet^orn 
Project Manager 

r-329 



NATIONAL 
ENVIRONMENTAL 
TESTING. INC. 

NET Midwest. Inc. 
Bartlett Division 
850 West Bartlett Road 
Bartlett. IL 60103 

Tel; (708) 289-3100 
Fax: (708) 289-5445 

0 

ANALYTICAL REPORT 

Ms. Pixie Ne%nnan 
CH2N HILL 
310 West Wisconsin Ave 
Suite 700 P.O. Box 2090 
Milwaukee WX 53201 

10-10-90 

Sample No.: 

Page 15 

Sample Description: 

Date Taken: 09-12-90 1103 

117647 

SW02-02 
DuPont-East Chicago; CHI28770.AO.MN 

Date Received: 09-13-90 1000 

Alkalinity, Bicarb.(CaC03) 212. mg/L 
Alkalinity, Garb. (CaC03) <1. mg/L 
Alkalinity, Total (CaC03) 212. mg/L 
Chloride 40. mg/L 
COD 115. mg/L 
Cyanide, Total 0.010 mg/L 
Fluoride 0.4 mg/L 
Nitrogen, Ammonia 0.81 mg/L 
Nitrogen, Kjeldahl 4.49 mg/L 
Phosphate, Total 6.29 mg/L 
Solids, Dissolved 217. mg/L 
Sulfate 70. mg/L 
Aluminum 3.30 mg/L 
Antimony <0.04 mg/L 
Arsenic 0.017 mg/L 
Barium 0.25 mg/L 
Boron 0.35 mg/L 
Cadmium <0.005 mg/L 
Calcium 50.9 mg/L 
Chromium, Hexavalent <0.01 mg/L 
Chromium, Total 0.098 mg/L 
Copper 0.06 mg/L 
Iron 36.3 mg/L 
Lead 0. 11 mg/L 
Magnesium 17.2 mg/L 
Manganese 0.46 mg/L 
Mercury <0.0002 mg/L 
Nickel 0.01 mg/L 
Potassium 5. 53 mg/L 
Sodium 24.0 mg/L 

Kelly J^es 
Project Manager 

Q 
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# 

NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

NET Midwest. Inc. 
Bartlett Division 
850 West Bartlett Road 
Bartlett, IL 60103 

Tel: (708) 289-3100 
Fax: (708) 289-5445 

ANALYTICAL REPORT 

Ms. Pixie Newman 
CH2M HILL 
310 West Wisconsin Ave 
Suite 700 P.O. Box 2090 
Milwaukee WI 53201 

10-10-90 

Sample No.: 117647 

Page 16 

Sample Description: 

Date Taken: 09-12-90 1103 

SW02-02 
DuPont-East Chicago; CHI28770.AQ.MN 

Date Received: 09-13-90 1000 

Zinc 0.760 mg/L 

KellV Jor 

'CTHLi 
Kell^/Jones 
Project Manager 

J-3 31 



NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

NET Midwest. Inc. 
Bartlett Division 
350 West Bartlett Road 
Bartlett. IL 60103 

Tel: (708) 289-3100 
Fax: (708) 289-5445 

ANALYTICAL REPORT 

Ms. Pixie Newman 
CH2N HILL 
310 West Wisconsin Ave 
Suite 700 P.O. Box 2090 
Milwaukee WI 53201 

10-10-90 

Sample No.: 117647 

Sample Description: SW02-02 
DuPont 

Date Taken: 09-12-90 1103 Date Received: 09-13-90 lOOO 

VOLATILE TARGET COMPOUNDS 

Chloromethane <10. 
Vinyl chloride <10. 
Bromomethane <10. 
Chloroethane <10. 
1,1-Dichloroethene <1.0 
Carbon disulfide 33.0 
Acetone <10. 
Methylene chloride <5.0 
trans-1,2-Dichloroethene <1.0 
1,1-Dichloroethane <1.0 
Vinyl acetate <10. 
2-Butanone <10. 
cis-1,2-Dichloroethene <1.0 
Chloroform 1.0 
1,1,1-Trichloroethane <1.0 
1,2-Dichloroethane <1.0 
Benzene <1.0 
Carbon tetrachloride <1.0 
1,2-Dichloropropane <1.0 
Trichloroethene <1.0 
Bromodichloromethane <1.0 
2-Chloroethylvinyl ether <1.0 
trans-1,3-Dichloropropene <1.0 
4-Methyl-2-pentanone <10. 
Toluene <1.0 
cis-1,3-Dichloropropene <1.0 
1,1,2-Trichloroethane <1.0 
Dibromochloromethane <1.0 
2-Hexanone <10. 

Neal E. Cleghorn 
Project Manager 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

a 

o 



NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

NET Midwest. Inc. 
Bartlett Division 
850 West Bartlett Road 
Bartlett, IL 60103 

Tel: (708) 289-3100 
Fax: (708) 289-5445 

ANALYTICAL REPORT 

Ms. Pixie Newman 
CH2M HILL 
310 West Wisconsin Ave 
Suite 700 P.O. Box 2090 
Milwaukee WI 53201 

SWC^-02 
DuPont 

Sample Description: 

Date Taken: 09-12-90 1103 

10-10-90 

Sample No.: 117647 

Date Received: 09-13-90 1000 

# 

Tetrachloroethene 
Chlorobenzene 
Ethylbenzene 
meta & para-Xylene 
Bromoform 
Styrene 
ortho-Xylene 
1,1,2,2-Tetrachloroethane 
1.3-Dichlorobenzene 
1.4-Dichlorobenzene 
1,2-Dichlorobenzene 

<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

Neal E. Cleghorn 
Project Manager 



NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

NET Midwest, Inc. 
Bartlett Division 
850 West Bartlett Road 
Bartlett, IL 60103 

Tel: (708) 289-3100 
Fax: (708) 289-5445 

ANALYTICAL REPORT 

Ms. Pixie Newman 
CH2M HILL 
310 West Wisconsin Ave 
Suite 700 P.O. Box 2090 
Milwaukee WI 53201 

Sample Description: SW02-02 
DuPont 

Date Taken: 09-12-90 1103 

B/N TARGET COMPOUNDS 

Aniline 
Bis(2-chloroethyl)ether 
1.3-Dichloroben2ene 
1.4-Dichlorobenzene 
1,2-Dichlorobenzene 
Benzyl alcohol 
Hexachloroethane 
N-Nitrosodi-n-propylamine 
Bis(2chloroisopropyl)ether 
Nitrobenzene 
N-Nitrosodimethylamine 
Isophorone 
Bis(2-chloroethoxy)methane 
1,2,4-Trichlorobenzene 
Naphthalene 
4-Chloroaniline 
Hexachlorobutadiene 
2-Methylnaphthalene 
2-Chloronaphthalene 
3-Nitroaniline 
2-Nitroaniline 
4-Nitroaniline 
Acenaphthylene 
Dimethyl phthalate 
Acenaphthene 
Fluorene 
4-Chlorophenylphenyl ether 
Dibenzofuran 
Diethyl phthalate 

10-10-90 

Sample No.; 117647 

Date Received: 09-13-90 1000 

<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<50. ug/L 
<50. ug/L 
<50. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 

Neal E. Cleghorn 
Project Manager 

o 

o 
J-3 34 



NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

NET Midwest. Inc. 
Bartlett Division 
850 West Bartlett Road 
Bartlett, IL 60103 

Tel: (708) 289-3100 
Fax: (708) 289-5445 

ANALYTICAL REPORT 

Ms. Pixie Newman 
CH2M HILL 
310 West Wisconsin Ave 
Suite 700 P.O. Box 2090 
Milwaukee WI 53201 

SW02-02 
DuPont 

Sample Description: 

Date Taken: 09-12-90 1103 

10-10-90 

Sample No.: 117647 

Date Received: 09-13-90 looo 

N-Nitrosodiphenylamine <10. 
Hexachlorocyclopentadiene <10. 
2,6-Dinitrotoluene <10. 
2,4-Dinitrotoluene <10. 
4-Bromophenyl phenyl ether <10. 
Hexachlorobenzene <10. 
Phenanthrene <10. 
Anthracene <10. 
Di-n-butylphthalate <10. 
Fluoranthene <10. 
Pyrene <10. 
Benz(a)anthracene <10. 
Chrysene <10. 
Benzidine <50. 
3,3'-Dichlorobenzidine <20. 
Butyl benzyl phthalate <10. 
Bis(2-ethylhexyl)phthalate <10. 
Benzo(b)fluoranthene <10. 
Benzo(k)fluoranthene <10. 
Benzo(a)pyrene <10. 
Indeno(1,2,3-cd)pyrene <10. 
Dibenzo(a,h)anthracene <10. 
Benzo(ghi)perylene <10. 
Di-n-octylphthalate <10. 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

# Neal E. Cleghorn 
Project Manager 

1-335 



NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

NET Midwest, Inc. 
Bartlett Division 
850 West Bartlett Road 
Bartlett, IL 60103 

Tel: (708) 289-3100 
Fax: (708) 289-5445 a 

ANALYTICAL REPORT 

Ms. Pixie Ne%man 
CH2M HILL 
310 West Wisconsin Ave 
Suite 700 P.O. Box 2090 
Milwaukee WI 53201 

10-10-90 

Sample No.: 117647 

Sample Description: SW02-02 
DuPont 

Date Taken: 09-12-90 1103 Date Raceived: 09-13-90 1000 

ACID TARGET COMPOUNDS 

2-Chioropheno1 <10. ug/L 
Phenol <10. ug/L 
2-Methylphenol <10. ug/L 
4-Methy1pheno1 <10. ug/L 
Benzoic acid <50. ug/L 
2-Nitrophenol <50. ug/L 
2,4-Dimethylphenol <10. ug/L 
2,4-Dichlorophenol <10. ug/L 
4-Chloro-3-methylphenol <10. ug/L 
2,4,6-Trichlorophenol <10. ug/L 
2,4,5-Trichlorophenol <50. ug/L 
2,4-Dinitrophenol <50. ug/L 
4-Nitrophenol <50. ug/L 
2-Methyl-4,6-dinitrophenol <50. ug/L 
Pentachlorophenol <50. ug/L 

O 

Neal E. Cleghorn 
Project Manager 



# 

NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

NET Midwest, Inc. 
Bartlett Division 
850 West Bartlett Road 
Bartlett. IL 60103 

Tel: (708) 289-3100 
Fax: (708) 289-5445 

ANALYTICAL REPORT 

Ms. Pixie Newman 
CH2M HILL 
310 West Wisconsin Ave 
Suite 700 P.O. Box 2090 
Milwaukee WI 53201 

10-10-90 

Sample No.: 

Page 15 

Sample Description: 

Date Taken: 09-12-90 1525 

117694 

SW03-02; Grab 
CH128770.AO.MN; DuPont-East Chicago 

Date Received: 09-13-90 lOOO 

Alkalinity, Bicarb.(CaC03) 
Alkalinity, Garb. (CaC03) 
Alkalinity, Total (CaC03) 
Chloride 
COD 
Cyanide, Total 
Fluoride 
Nitrogen, Ammonia 
Nitrogen, Kjeldahl 
Phosphate, Total 
Solids, Dissolved 
Sulfate 
Aluminum 
Antimony 
Arsenic 
Barium 
Boron 
Cadmium 
Calcium 
Chromium, Hexavalent 
Chromium, Total 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Sodium 

136. mg/L 
<1. mg/L 
136. mg/L 
46. mg/L 
48. mg/L 
0.009 mg/L 
0.4 mg/L 
0.48 mg/L 
0.49 mg/L 
0.75 mg/L 
317. mg/L 
72. mg/L 
7.21 mg/L 
<0.04 mg/L 
0.026 mg/L 
0.17 mg/L 
0.28 mg/L 
0.006 mg/L 
63.0 mg/L 
<0.01 mg/L 
0.305 mg/L 
0.22 mg/L 
124 . mg/L 
0.72 mg/L 
20.7 mg/L 
1.68 mg/L 
0.0009 mg/L 
0.01 mg/L 
5.34 mg/L 
27.3 mg/L 

Kelly Jones 
Project Manager 

J-33^ 



NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

NET Midwest. Inc. 
BartleM Division 
850 West Bartlett Road 
Bartlett. IL 60103 

Tel; (708) 289-3100 
Fax: (708) 289-5445 

o 
ANALYTICAL REPORT 

Ms. Pixie Newman 
CH2M HILL 
310 West Wisconsin Ave 
Suite 700 P.O. Box 2090 
Milwaukee WI 53201 

10-10-90 

Sample No.: 117694 

Page 16 

Sample Description: SW03-02; Grab 
CH128770.AO.MN; DuPont-East Chicago 

Date Taken: 09-12-90 1525 Date Received: 09-13-90 lOOO 

Zinc 3.35 mg/L 

o 

Kell^Jfenes 
Proj^t Manager 



# 

NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

NET Midwest, Inc. 
Bartlett Division 
850 West Bartlett Road 
Bartlett, IL 60103 

Tel: (708) 289-3100 
Fax: (708) 289-5445 

ANALYTICAL REPORT 

Ms. Pixie Newman 
CH2M HILL 
310 West Wisconsin Ave 
Suite 700 P.O. Box 2090 
Milwaukee WI 53201 

10-01-90 

Sample No.: 117694 

Sample Description: SW03-02 
DuPont 

Date Taken: 09-12-90 1525 Date Received: 09-13-90 looo 

VOLATILE TARGET COMPOUNDS 

Chloromethane 
Vinyl chloride 
Bromomethane 
Chloroethane 
1,1-Dichloroethene 
Carbon disulfide 
Acetone 
Methylene chloride 
trans-1,2-Dichloroethene 
1.1-Dichloroethane 
Vinyl acetate 
2-Butanone 
cis-1,2-Dichloroethene 
Chloroform 
1.1.1-Trichloroethane 
1.2-Dichloroethane 
Benzene 
Carbon tetrachloride 
1,2-Dichloropropane 
Trichloroethene 
Bromodichloromethane 
2-Chloroethylvinyl ether 
trans-1,3-Dichloropropene 
4-Methyl-2-pentanone 
Toluene 
cis-1,3-Dichloropropene 
1.1.2-Trichloroethane 
Dibromochloromethane 
2-Hexanone 

<10. 
<10. 
<10. 
<10. 
<1.0 
<1.0 
<10. 
<5.0 
<1.0 
<1.0 
<10. 
<10. 
<1.0 
1.2 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<10. 
<1.0 
<1.0 
<1.0 
<1.0 
<10. 

Neal E. Cleghorn 
Project Manager 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

: - 7 7 Q 



NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

NET Midwest. Inc. 
Bartlett Division 
850 West Bartlett Road 
Bartlett. IL 60103 

Tel; (708) 289-3100 
Fax: (708) 269-5445 

ANALYTICAL REPORT 

Ms. Pixie Newman 
CH2M HILL 
310 West Wisconsin Ave 
Suite 700 P.O. Box 2090 
Milwaukee WI 53201 

10-01-90 

Sample No.: 117694 

SW03-02 
DuPont 

Sample Description: 

Date Taken: 09-12-90 1525 Date Received: 09-13-90 lOOO 

Tetrachloroethene 
Chlorobenzene 
Ethylbenzene 
meta & para-Xylene 
Bromoform 
Styrene 
ortho-Xylene 
1,1,2,2-Tetrachloroethane 
1.3-Dichlorobenzene 
1.4-Dichlorobenzene 
1,2-Dichlorobenzene 

<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

Q 

Neal E. Cleghorn 
Project Manager 

J-3 40 



NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

NET Midwest, Inc. 
Bartlett Division 
850 West Bartlett Road 
Bartlett, IL 60103 

Tel: (708) 289-3100 
Fax: (708) 289-5445 

ANALYTICAL REPORT 

Ms. Pixie Newman 
CH2M HILL 
310 West Wisconsin Ave 
Suite 700 P.O. Box 2090 
Milwaukee WI 53201 

Sample Description: SWGJ-02 
DuPont 

Date Taken: 09-12-90 1525 

B/N TARGET COMPOUNDS 

Aniline 
Bis(2-chloroethyl)ether 
1.3-Dichlorobenzene 
1.4-Dichlorobenzene 
1,2-Dichlorobenzene 
Benzyl alcohol 
Hexachloroethane 
N-Nitrosodi-n-propylamine 
Bis(2chloroisopropy1)ether 
Nitrobenzene 
N-Nitrosodimethylamine 
Isophorone 
Bis(2-chloroethoxy)methane 
1,2,4-Trichlorobenzene 
Naphthalene 
4-Chloroaniline 
Hexachlorobutadiene 
2-Methy1naphtha1ene 
2-Chloronaphthalene 
3-Nitroaniline 
2-Nitroaniline 
4-Nitroaniline 
Acenaphthylene 
Dimethyl phthalate 
Acenaphthene 
Fluorene 
4-Chlorophenylphenyl ether 
Dibenzofuran 
Diethyl phthalate 

10-01-90 

Sample No.: 117694 

Date Received: 09-13-90 1000 

<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<50. ug/L 
<50. ug/L 
<50. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 

(y 

Neal E. Cleghorn 
Project Manager 

J-3 41 



NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

NET Midwest, Inc. 
Bartlett Division 
850 West Bartlett Road 
Bartlett, IL 60103 

Tel: (708) 289-3100 
Fax: (708) 289-5445 

ANALYTICAL REPORT 

Ms. Plxle Newman 
CH2M HILL 
310 West Wisconsin Ave 
Suite 700 P.O. Box 2090 
Milwaukee WI 53201 

Sample [)escription: 

Date Taken: 09-12-90 1525 

SW03-02 
DuPont 

10-01-90 

Sample No.: 117694 

Date Received: 09-13-90 looo 

N-Nitrosodiphenylamine <10. 
Hexachlorocyclopentadiene <10. 
2,6-Dinitrotoluene <10. 
2,4-Dinitrotoluene <10. 
4-Bromophenyl phenyl ether <10. 
Hexachlorobenzene <10. 
Phenanthrene <10. 
Anthracene <10. 
Di-n-butylphthalate <10. 
Fluoranthene <10. 
Pyrene <10. 
Benz(a)anthracene <10. 
Chrysene <10. 
Benzidine <50. 
3,3'-Dichlorobenzidine <20. 
Butyl benzyl phthalate <10. 
Bis(2-ethylhexyl)phthalate <10. 
Benzo(b)fluoranthene <10. 
Benzo(k)fluoranthene <10. 
Benzo(a)pyrene <10. 
Indeno(1,2,3-cd)pyrene <10. 
Dibenzo(a,h)anthracene <10. 
Benzo(ghi)perylene <10. 
Di-n-octylphthalate <10. 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

o 

Neal E. Cleghorn 
Project Manager 

o 
J-342 



m 
NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

NET Midwest, Inc. 
Bartlett Oivlsion 
850 West Bartlett Road 
Bartiett, IL 60103 

Tel: (708) 289-3100 
Fax: (708) 289-5445 

ANALYTICAL REPORT 

Ms. Pixie Newman 
CH2M HILL 
310 West Wisconsin Ave 
Suite 700 P.O. Box 2090 
Milwaukee WI 53201 

10-01-90 

Sample No.: 117694 

Sample Description: SW03-02 
DuPont 

Date Taken: 09-12-90 1525 Date Received: 09-13-90 lOOO 

ACID TARGET COMPOUNDS 

2-Chlorophenol <10. ug/L 
Phenol <10. ug/L 
2-Methylphenol <10. ug/L 
4-MethyIphenol <10. ug/L 
Benzoic acid <50. ug/L 
2-Nitrophenol <50. ug/L 
2,4-DimethyIphenol <10. ug/L 
2,4-Dichlorophenol <10. ug/L 
4-Chloro-3-methyIphenol <10. ug/L 
2,4,6-Trichlorophenol <10. ug/L 
2,4,5-Trichlorophenol <50. ug/L 
2,4-Dinitrophenol <50. ug/L 
4-Nitrophenol <50. ug/L 
2-Methyl-4,6-dinitrophenol 
Pentachlorophenol 

<50. ug/L 2-Methyl-4,6-dinitrophenol 
Pentachlorophenol <50. ug/L 

Neal E. Cleghorn 
Project Manager 

J-343 



NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

NET Midwest, Inc. 
Bartlett Division 
850 West Bartlett Road 
Bartlett, IL 60103 

Tel: (708) 289-3100 
Fax: (708) 289-5445 

ANALYTICAL REPORT 

Ms. Pixie Newman 
CH2M HILL 
310 West Wisconsin Ave 
Suite 700 P.O. Box 2090 
Milwaukee Wl 53201 

10-10-90 

Sample No. 

Page 22 

Sample Description: 

117668 

FBOl-02;Grab; Equipment Blank 
CH128770.AO.MN; DuPont-East Chicago 

Date Taken: 09-12-90 0730 Date Received: 09-13-90 looo 

Alkalinity, Bicarb.(CaC03) 6. mg/L 
Alkalinity, Garb. (CaC03) <1. mg/L 
Alkalinity, Total (CaC03) 6. mg/L 
Chloride <1. mg/L 
COD 3. mg/L 
Cyanide, Total <0.002 mg/L 
Fluoride <0.1 mg/L 
Nitrogen, Ammonia 0.03 mg/L 
Nitrogen, Kjeldahl <0.05 mg/L 
Phosphate, Total <0.01 mg/L 
Solids, Dissolved 13. mg/L 
Sulfate <1. mg/L 
Aluminum 0.03 mg/L 
Antimony <0.04 mg/L 
Arsenic <0.01 mg/L 
Barium 0.02 mg/L 
Boron 0. 11 mg/L 
Cadmium <0.005 mg/L 
Calcium 0. 179 mg/L 
Chromium, Hexavalent <0.01 mg/L 
Chromium, Total 0.006 mg/L 
Copper 0.07 mg/L 
Iron 0. 10 mg/L 
Lead <0.04 mg/L 
Magnesium 0.052 mg/L 
Manganese <0.01 mg/L 
Mercury <0.0002 mg/L 
Nickel <0.01 mg/L 
Potassium 0.029 mg/L 
Sodium 0. 131 mg/L 

KelA^ Jones 
Project Manager 

Q 

J-3 44 



NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

NET Midwest. Inc. 
Bartlett Olvision 
850 West Bartlett Road 
Bartlett, IL 60103 

Tel; (708) 289-3100 
Fax: (708) 289-5445 

ANALYTICAL REPORT 

Ms. Pixie Newman 
CH2M HILL 
310 West Wisconsin Ave 
Suite 700 P.O. Box 2090 
Milwaukee WI 53201 

10-10-90 

Sample No.: 

Page 23 

Sample Description: 

Date Taken: 09-12-90 0730 

117668 

FBOl-02;Grab; Equipment Blank 
CH128770.AO.MN; DuPont-East Chicago 

Date Received: 09-13-90 1000 

Zinc 0.060 mg/L 

KellV Jor 

'<7XU 
KellV Jones 
Project Manager 

J-345 



NATIONAL 
ENVIRONMENTAL 

® TESTING, INC. 

NET Midwest. Inc. 
Bartlett Division 
850 West Bartlett Road 
Bartlett. IL 60103 

Tel: (708) 289-3100 
Fax: (708) 289-5445 

ANALYTICAL REPORT 

Ms. Pixie Newman 
CH2M HILL 
310 West Wisconsin Ave 
Suite 700 P.O. Box 2090 
Milwaukee WI 53201 

01-03-91 

Sample No.: 117668 

Sample Description: FBOl-02 
DuPont 

Date Taken: 09-12-90 0730 Date Received: 09-13-90 looo 

VOLATILE TARGET COMPOUNDS 

Chioromethane <10. 
Vinyl chloride <10. 
Bromomethane <10. 
Chloroethane <10. 
1,1-Dichloroethene <1.0 
Carbon disulfide <1.0 
Acetone <10. 
Methylene chloride <5.0 
trans-1,2-Dichloroethene <1.0 
1,1-Oichloroethane <1.0 
Vinyl acetate <10. 
2-Butanone <10. 
cis-1,2-Dichloroethene <1.0 
Chloroform <1.0 
1,1,1-Trichloroethane <1.0 
1,2-Dichloroethane <1.0 
Benzene <1.0 
Carbon tetrachloride <1.0 
1,2-Dichloropropane <1.0 
Trichloroethene <1.0 
Bromodichloromethane <1.0 
2-Chloroethylvinyl ether <1.0 
trans-1,3-Dichloropropene <1.0 
4-Methyl-2-pentanone <10. 
Toluene <1.0 
cis-1,3-Dichloropropene <1.0 
1,1,2-Trichloroethane <1.0 
Dibromochloromethane <1.0 
2-Hexanone <10. 

Neal ] 
Project Manager 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

Qf 

O 



Ill 
NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

NET Midwest. Inc. 
Bartlett Division 
850 West Bartlett Road 
Bartlett. IL 60103 

Tel; (708) 289-3100 
Fax: (708) 289-5445 

ANALYTICAL REPORT 

Ms. Pixie Newman 
CH2M HILL 
310 West Wisconsin Ave 
Suite 700 P.O. Box 2090 
Milwaukee Wl 53201 

01-03-91 

Sample No.: 117668 

Sample Description: FBOl-02 
DuPont 

Date Taken: 09-12-90 0730 Date Received: 09-13-90 looo 

Tetrachloroethene 
Chlorobenzene 
Ethylbenzene 
meta & para-Xylene 
Bromoform 
Styrene 
ortho-Xylene 
1,1,2,2-Tetrachloroethane 
1.3-Dichlorobenzene 
1.4-Dichlorobenzene 
1,2-Dichlorobenzene 

<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

Neal E. Cleghorn 
Project Manager 



NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

NET Midwest. Inc. 
Bartlett Division 
850 West Bartlett Road 
Bartlett. IL 60103 

Tel; (708) 289-3100 
Fax: (708) 289-5445 

ANALYTICAL REPORT 

Ms. Pixie Newman 
CH2M HILL 
310 West Wisconsin Ave 
Suite 700 P.O. Box 2090 
Milwaukee wi 53201 

01-03-91 

Sample No.: 117668 

Sample Description: FBOl-02 
DuPont 

Date Taken; 09-12-90 0730 Date Received: 09-13-90 1000 

B/N TARGET COMPOUNDS 

Aniline 
Bis(2-chloroethyl)ether 
1.3-Dichlorobenzene 
1.4-Dichlorobenzene 
1,2-Dichlorobenzene 
Benzyl alcohol 
Hexachloroethane 
N-Nitrosodi-n-propylamine 
Bis(2chloroisopropyl)ether 
Nitrobenzene 
N-Nitrosodimethylamine 
Isophorone 
Bis(2-chloroethoxy)methane 
1,2,4-Trichlorobenzene 
Naphthalene 
4-Chloroaniline 
Hexachlorobutadiene 
2-Methy1naphtha1ene 
2-Chloronaphthalene 
3-Nitroaniline 
2-Nitroaniline 
4-Nitroaniline 
Acenaphthylene 
Dimethyl phthalate 
Acenaphthene 
Fluorene 
4-Chlorophenylphenyl ether 
Dibenzofuran 
Diethyl phthalate 

<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<50. ug/L 
<50. ug/L 
<50. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 
<10. ug/L 

Neal E. Cleghorn 
Project Manager 

Qf 

3 
j-34e 



NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

NET Midwest, Inc. 
Bartlett Division 
850 West Bartlett Road 
Bartlett, IL 60103 

Tel; (708) 289-3100 
Fax: (708) 289-5445 

ANALYTICAL REPORT 

Ms. Pixie Newman 
CH2M HILL 
310 West Wisconsin Ave 
Suite 700 P.O. Box 2090 
Milwaukee WI 53201 

FBOl-02 
DuPont 

Sample Description: 

Date Taken: 09-12-90 0730 

01-03-91 

Sample No.: 117668 

Date Received: 09-13-90 looo 

N-Nitrosodiphenylamine <10. 
Hexachlorocyclopentadiene <10. 
2,6-Dinitrotoluene <10. 
2,4-Dinitrotoluene <io. 
4-Bromophenyl phenyl ether <10. 
Hexachlorobenzene <10. 
Phenanthrene <10. 
Anthracene <10. 
Di-n-butylphthalate <10. 
Fluoranthene <10. 
Pyrene <10. 
Benz(a)anthracene <10. 
Chrysene <10. 
Benzidine <50. 
3,3'-Dichlorobenzidine <20. 
Butyl benzyl phthalate <10. 
Bis(2-ethylhexyl)phthalate <10. 
Benzo(b)fluoranthene <10. 
Benzo(k)fluoranthene <10. 
Benzo(a)pyrene <10. 
Indeno(l,2,3-cd)pyrene <10. 
Dibenzo(a,h)anthracene <10. 
Benzo(ghi)perylene <10. 
Di-n-octylphthalate <10. 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

Neal E. Clegnorn 
Project Manager 

J-349 



NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

NET Midwest, inc. 
Bartlett Division 
850 West Bartlett Road 
Bartlett. IL 60103 

Tel; (708) 289-3100 
Fax: (708) 289-5445 

o 
ANALYTICAL REPORT 

Ms. Pixie Newman 
CH2M HILL 
310 West Wisconsin Ave 
Suite 700 P.O. Box 2090 
Milwaukee WI 53201 

01-03-91 

Sample No.: 117668 

Sample Description: FBOl-02 
DuPont 

Date Taken: 09-12-90 0730 

ACID TARGET COMPOUNDS 

2-Chlorophenol <10. 
Phenol <10. 
2-Methylphenol <10. 
4-Methylphenol <10. 
Benzoic acid <50. 
2-Nitrophenol <50. 
2,4-DimethyIphenol <10. 
2,4-Dichlorophenol <10. 
4-Chloro-3-methylphenol <10. 
2,4,6-Trichlorophenol <10. 
2,4,5-Trichlorophenol <50. 
2,4-Dinitrophenol <50. 
4-Nitrophenol <50. 
2-Methyl-4,6-dinitrophenol <50. 
Pentachlorophenol <50. 

Date Received: 09-13-90 lOOO 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

Neal E. Cleghorn 
Project Manager 

3 



m 
NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

NET Midwest. Inc. 
Bartlett Division 
350 West Bartlett Road 
Bartlett. IL 60103 

Tel: (708) 289-3100 
Fax: (708) 289-5445 

ANALYTICAL REPORT 

Ms. Pixie Newman 
CH2M HILL 
310 West Wisconsin Ave 
Suite 700 P.O. Box 2090 
Milwaukee WI 53201 

10-10-90 

Sample No.; 117645 

Page 1 

Sample Description: 

Date Taken: 09-11-90 1500 

FB02-02 
DuPont-East Chicago; CHI28770.A0.MN 

Date Received: 09-13-90 1000 

m 
Alkalinity, Bicarb.(CaC03) 
Alkalinity, Carb. (CaC03) 
Alkalinity, Total {CaC03) 
Chloride 
COD 
Cyanide, Total 
Fluoride 
Nitrogen, Ammonia 
Nitrogen, Kjeldahl 
Phosphate, Total 
Solids, Dissolved 
Sulfate 
Aluminum 
Antimony 
Arsenic 
Barium 
Boron 
Cadmium 
Calcium 
Chromium, Hexavalent 
Chromium, Total 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Sodium 

6. mg/L 
<1. mg/L 
6. mg/L 
<1. mg/L 
<3. mg/L 
<0.002 mg/L 
<0.1 mg/L 
<0.05 mg/L 
<0.02 mg/L 
0.31 mg/L 
<1. mg/L 
<1. mg/L 
0.03 mg/L 
<0.04 mg/L 
<0.001 mg/L 
0.01 mg/L 
0.04 mg/L 
<0.005 mg/L 
0.051 mg/L 
<0.01 mg/L 
<0.005 mg/L 
0.08 mg/L 
<0.02 mg/L 
<0.04 mg/L 
0. 017 mg/L 
<0.01 mg/L 
<0.0002 mg/L 
<0.01 mg/L 
0. 022 mg/L 
0.045 mg/L 

*oy<JU 
es 
Manager 

J-351 



NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

NET Midwest. Inc. 
Bartlett Division 
850 West Bartlett Road 
Bartlett, IL 60103 

Tel: (708) 289-3100 
Fax: (708) 289-5445 

ANALYTICAL REPORT 

Ms. Pixie Newman 
CH2M HILL 
310 West Wisconsin Ave 
Suite 700 P.O. Box 2090 
Milwaukee WI 53201 

10-10-90 

Sample No.: 117645 

Page 2 

Sample Description: 

Date Taken: 09-11-90 1500 

FB02-02 
DuPont-East Chicago; CHI28770.AO.MN 

Date Received: 09-13-90 1000 

Zinc 0.010 mg/L 

a 

ones 
t Manager 

J-3 52 



NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

NET Midwest, Inc. 
Bartlett Division 
850 West Bartlett Road 
Bartlett, IL 60103 

Tel: (708) 289-3100 
Fax: (708) 289-5445 

AN AIL. YT X C AL R E3 E> O R T 

Ms. Pixie Newman 
CH2M HILL 
310 West Wisconsin Ave 
Suite 700 P.O. Box 2090 
Milwaukee WI 53201 

Sample Description: FB02-02 
DuPont 

10-10-90 

Sample No.: 117645 

m 

Date Taken: 09-11-90 1500 

ACID TARGET COMPOUNDS 

2-Chlorophenol <10. 
Phenol <10. 
2-Methylphenol <10. 
4-Methylphenol <10. 
Benzoic acid <50. 
2-Nitrophenol <50. 
2,4-Dimethylphenol <10. 
2,4-Dichlorophenol <10. 
4-Chloro-3-methylphenol <10. 
2,4,6-Trichlorophenol <10. 
2,4,5-Trichlorophenol <50. 
2,4-Dinitrophenol <50. 
4-Nitrophenol <50. 
2-Methyl-4,6-dinitrophenol <50. 
Pentachlorophenol <50. 

Date Received: 09-13-90 1000 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

Neal E. Cleghorn 
Pro j ec t Manager 

J-353 



NATIONAL 
ENVIRONMENTAL 
TESTING. INC. 

NET Midwest. Inc. 
Bartlett Division 
850 West Bartlett Road 
Bartlett. IL 60103 

Tel: (708) 289-3100 
Fax: (708) 289-5445 

ANALYTXCAL R E3 E> O R T 

Ms. Pixie Newman 
CH2M HILL 
310 West Wisconsin 
Suite 700 P.O. Box 
Milwaukee WI 53201 

Sample Description: 

Ave 
2090 

10-10-90 

Sample No.: 117645 

FB02-02 
DuPont 

Date Taken: 09-11-90 1500 Date Received: 09-13-90 1000 

VOLATILE TARGET COMPOUNDS 

Chloromethane <10. ug/L 
Vinyl chloride <10. ug/L 
Bromomethane <10. ug/L 
Chloroethane <10. ug/L 
1,1-Dichloroethene <1.0 ug/L 
Carbon disulfide <1.0 ug/L 
Acetone <10. ug/L 
Methylene chloride <5.0 ug/L 
trans-1,2-Dichloroethene <1.0 ug/L 
1,1-Dichloroethane <1.0 ug/L 
Vinyl acetate <10 . ug/L 
2-Butanone <10. ug/L 
cis-1,2-Dichloroethene <1.0 ug/L 
Chloroform <1.0 ug/L 
1,1,1-Trichloroethane <1.0 ug/L 
1,2-Dichloroethane <1.0 ug/L 
Benzene <1.0 ug/L 
Carbon tetrachloride <1.0 ug/L 
1,2-Dichloropropane <1.0 ug/L 
Trichloroethene <1.0 ug/L 
Bromodichloronethane <1.0 ug/L 
2-Chloroethylvinyl ether <1.0 ug/L 
trans-1,3-Dichloropropene <1.0 ug/L 
4-Methyl-2-pentanone <10. ug/L 
Toluene <1.0 ug/L 

Neal E. Cleghorn 
Project Manager 

a 



(9 
NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

NET Midwest, inc. 
Bartlett Division 
850 West Bartlett Road 
Bartlett. IL 60103 

Tel: (708) 289-3100 
Fax: (708) 289-5445 

ANALYTXCAL R E E> O R T 

Ms. Pixie Newman 
CH2M HILL 
310 West Wisconsin Ave 
S"ite 700 P.O. Box 2090 
Milwaukee WI 53201 

Sample Description: FB02-02 
DuPont 

10-10-90 

Sample No.: 117645, 

Date Taken: 09-11-90 1500 Date Received: 09-13-90 1000 

cis-1,3-Dichloropropene 
1,1,2-Trichloroethane 
Dibromochlororaethane 
2-Hexanone 
Tetrachloroethene 
Chlorobenzene 
Ethylbenzene 
meta & para-Xylene 
Bromoform 
Styrene 
ortho-Xylene 
1,1,2,2-Tetrachloroethane 
1.3-Dichlorobenzene 
1.4-Dichlorobenzene 
1,2-Dichlorobenzene 

<1.0 
<1.0 
<1.0 
<10. 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

Neal E. Cleghorn 
Project Manager 

J-3 55 



m NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

NET Midwest, Inc. 
Bartlett Division 
850 West Bartlett Road 
Bartlett. IL 60103 

Tel: (708) 289-3100 
Fax: (708) 289-5445 Of 

A.NALYTXCAL R E E> O R T 

Ms. Pixie Newman 
CH2H HILL 
310 West Wisconsin Ave 
Suite 700 P.O. Box 2090 
Hilwaujtee WI 53201 

Sample Description: FB02-02 
DuPont 

10-10-90 

Sample No.: 117645 

Date Taken: 09-11-90 1500 Date Received: 09-13-90 1000 

B/N TARGET COMPOUNDS 

Aniline 
Bis (2-chloroethyl)ether 
1.3-Dichlorobenzene 
1.4-Dichloroben2ene 
1,2-Dichlorobenzene 
Benzyl alcohol 
Hexachloroethane 
N-Nitrosodi-n-propylamine 
Bis(2chloroisopropyl)ether 
Nitrobenzene 
N-Nitrosodimethylamine 
Isophorone 
Bis(2-chloroethoxy)methane 
1,2,4-Trichlorobenzene 
Naphthalene 
4-Chloroaniline 
Hexachlorobutadiene 
2-Methylnaphthalene 
2-Chloronaphthalene 
3-Nitroaniline 
2-Nitroaniline 
4-Nitroaniline 
Acenaphthylene 
Dimethyl phthalate 
Acenaphthene 

<10. 
<10. 
<10. 
<10. 
<10. 
<10. 
<10. 
<10. 
<10 . 
<10. 
< 10 . 
<10. 
<10. 
<10. 
<10 . 
<10. 
< 10 . 
< 10 . 
<10. 
<50. 
<50. 
<50 . 
< 10 . 
<10 . 
< 10 . 

Neal E. Cleghorn 
Project Manager 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
uq / L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

a 

3 



NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

NET Midwest, Inc. 
Bartlett Division 
850 West Bartlett Road 
Bartlett, IL 60103 

Tel: (708) 289-3100 
Fax: 1708) 289-5445 

ANALYTICAL REPORT 

Ms. Pixie Newman 
CH2H HILL 
310 West Wisconsin Ave 
Suite 700 P.O. Box 2090 
Milwaukee WI 53201 

Sample Description; FB02-02 
DuPont 

10-10-90 

Sample No.: 117645 

Date Taken: 09-11-90 1500 Date Received: 09-13-90 1000 

m 
Fluorene <10. 
4-Chlorophenylphenyl ether <10. 
Dibenzofuran <10, 
Diethyl phthalate <10. 
N-Nitrosodiphenylamine <10, 
Hexachlorocyclopentadiene <10. 
2,6-Dinitrotoluene <10. 
2,4-Dinitrotoluene <10. 
4-Bromophenyl phenyl ether <10. 
Hexachlorobenzene <10. 
Phenanthrene <10. 
Anthracene <10. 
Di-n-butylphthalate <10. 
Fluoranthene <10. 
Pyrene <10, 
Benz(a)anthracene <10. 
Chrysene <10, 
Benzidine <50, 
3,3'-Dichlorobenzidine <20, 
Butyl benzyl phthalate <10, 
Bis(2-ethylhexyl)phthalate <10, 
Benzo(b)fluoranthene <10, 
Benzo(k)fluoranthene <10 
Benzo(a)pyrene <10, 
Indeno(1,2,3-cd)pyrene <10 
Dibenzo(a,h)anthracene <10 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

Neal E. Cleghorn 
Project Manager 
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NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

NET Midwest. Inc. 
Bartlett Division 
850 West Bartlett Road 
Bartlett, IL 60103 

Tel: (708) 289-3100 
Fax: (708) 289-5445 

Ms. Pixie Newman 
CH2M HILL 
310 West Wisconsin Ave 
Suite 700 P.O. Box 2090 
Milwaukee WI 53201 

Sample Description: FB02-02 
DuPont 

ANALYTXCAL REPORT 

10-10-90 

Sample No.: 117645 

Date Taken: 09-11-90 1500 Date Received: 09-13-90 1000 

Benzo(ghi)perylene 
Di-n-octylphthaiate 

<10. 
<10. 

ug/L 
ug/L 

Q 

Neal E. Cleghorn 
Project Manager 
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NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

NET Midwest, Inc. 
Bartlett Division 
850 West Bartlett Road 
Bartlett, IL 60103 

Tel: (708) 289-3100 
Fax: (708) 289-5445 

ANALYTICAL REPORT 

m 

Ms. Pixie Newman 
CH2M HILL 
310 West Wisconsin Ave 
Suite 700 P.O. Box 2090 
Milwaukee WI 53201 

10-10-90 

Sample No.: 117644 

Sample Description: TBOl-02 
DuPont 

Date Taken: 09-11-90 1150 Date Received: 09-12-90 1030 

VOLATILE TARGET COMPOUNDS 

Chloromethane 
Vinyl chloride 
Bromomethane 
Chloroethane 
1,1-Dichloroethene 
Carbon disulfide 
Acetone 
Methylene chloride 
trans-1,2-Dichloroethene 
1.1-Dichloroethane 
Vinyl acetate 
2-Butanone 
cis-1,2-Dichloroethene 
Chloroform 
1.1.1-Trichloroethane 
1.2-Dichloroethane 
Benzene 
Carbon tetrachloride 
1,2-Dichloropropane 
Trichloroethene 
Bromodichloromethane 
2-Chloroethylvinyl ether 
trans-1,3-Dichloropropene 
4-Methyl-2-pentanone 
Toluene 
cis-1,3-Dichloropropene 
1.1.2-Trichloroethane 
Dibromochloromethane 
2-Hexanone 

<10. 
<10. 
<10. 
<10. 
<1.0 
<1.0 
<10. 
<5.0 
<1.0 
<1.0 
<10. 
<10. 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<10. 
<1.0 
<1.0 
<1.0 
<1.0 
<10. 

Neal E. Cleghorn 
Project Manager 

J-359 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 



NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

NET Midwest. Inc. 
Bartlett Division 
850 West Bartlett Road 
Bartlett, IL 60103 

Tel: (708) 289-3100 
Fax: (708) 289-5445 

ANALYTICAL REPORT 

Ms. Pixie Newman 
CH2M HILL 
310 West Wisconsin Ave 
Suite 700 P.O. Box 2090 
Milwaukee WI 53201 

Sample Description: 

Date Taken: 09-11-90 1150 

TBOl-02 
DuPont 

10-10-90 

Sample No,: 117644 

Date Peceived: 09-12-90 1030 

Tetrachloroethene 
Chlorobenzene 
Ethylbenzene 
meta & para-Xylene 
Bromoform 
Styrene 
ortho-Xylene 
1,1,2,2-Tetrachloroethane 
1.3-Dichlorobenzene 
1.4-Dichlorobenzene 
1,2-Dichlorobenzene 

<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

Q 

Neal E. Cleghorn 
Project Manager o 
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NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

NET Midwest. Inc. 
Bartlett Division 
850 West Bartlett Road 
Bartlett. IL 60103 

Tel; (708) 289-3100 
Fax: (708) 289-5445 

ANALYTICAL REPORT 

Ms. Pixie Newman 
CH2M HILL 
310 West Wisconsin Ave 
Suite 700 P.O. Box 2090 
Milwaukee WI 53201 

10-10-90 

Sample No.: 117649 

Sample Description: TB02-02 
DuPont 

Date Taken: 09-12-90 1240 Date Received: 09-13-90 looo 

VOLATILE TARGET COMPOUNDS 

Chioromethane <10. 
Vinyl chloride <10. 
Bromomethane <10. 
Chloroethane <10. 
1,1-Dichloroethene <1.0 
Carbon disulfide <1.0 
Acetone <10. 
Methylene chloride <5.0 
trans-1,2-Dichloroethene <1.0 
1,1-Dichloroethane <1.0 
Vinyl acetate <10. 
2-Butanone <10. 
cis-1,2-Dichloroethene <1.0 
Chloroform <1.0 
1,1,1-Trichloroethane <1.0 
1,2-Dichloroethane <1.0 
Benzene <1.0 
Carbon tetrachloride <1.0 
1,2-Dichloropropane <1.0 
Trichloroethene <1.0 
Bromodichloromethane <1.0 
2-Chloroethylvinyl ether <1.0 
trans-1,3-Dichloropropene <1.0 
4-Methyl-2-pentanone <10. 
Toluene <1.0 
cis-1,3-Dichloropropene <1.0 
1,1,2-Trichloroethane <1.0 
Dibromochloromethane <1. 0 
2-Hexanone <10. 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

Neal E. Cleghorn 
Project Manager 

J-361 
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ENVIRONMENTAL 
TESTING, INC. 

NET Midwest. Inc. 
Bartlett Division 
850 West Bartlett Road 
Bartlett. IL 60103 

Tel; (708) 289-3100 
Fax: (708) 289-5445 

ANALYTICAL REPORT 

Ms. Pixie Newman 
CH2M HILL 
310 West Wisconsin Ave 
Suite 700 P.O. Box 2090 
MilwauXee WI ̂ 3201 

10-10-90 

Sample No.: 117649 

TB02-02 
DuPont 

Sample Description: 

Date Taken: 09-12-90 1240 Date Received: 09-13-90 looo 

Tetrachloroethene <1.0 
Chlorobenzene <1.0 
Ethylbenzene <1.0 
meta & para-Xylene <1.0 
Bromoform <1.0 
Styrene <1.0 
ortho-Xylene <1.0 
1,1,2,2-Tetrachloroethane <1.0 
1,3-Dichlorobenzene <1.0 
1,4-Dichlorobenzene <1.0 
1,2-Dichlorobenzene <1.0 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

Neal E. Cleghorn 
Project Manager 

J-362 
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